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• 1.0 INTRODUCTION

1.1 BACKGROUND AND SCOPE

The purpose of this Draft Final Drainage Report is to document the engineering analyses utilized

for the Stage J1I design of drainage facilities for the 1-10 Outside Widening from Sarival Avenue

east to Dysart Road. The project location is shown on Figure 1.1, Project Location Map. The

project is located within Goodyear, however the east half of Dysart Road TI is located within the

City of Avondale in Maricopa County, Arizona. The project begins at Milepost (MP) 126.03 and

extends east to MP 130.34, approximately 4.31 miles, as shown on Figure 1.2, Project Vicinity

Map.

•

The purpose of the project is to reduce congestion, improve access to employment centers, and

enhance regional mobility of goods and services by increasing the capacity of this segment of the

I-lOwest cOlTidor. The I-lOwest corridor is above ground for the entire project. Grade

separation bridge structures occur at Estrella Parkway, Bullard Avenue, Union Pacific and

Southern Pacific Railroad, Litchfield Road, and Dysart Road.

Interstate 10 (Papago Freeway) is a major element of the Maricopa Association of Governments

(MAG) adopted Regional Freeway System in the central portion of Maricopa County. Rapid

development within this area is increasing congestion along the 1-10 west corridor. Traffic

projections indicate future traffic volumes will further congest the facility. The Outside

Widening project of 1-10 will add a general purpose lane and auxiliary lanes from Sarival

Avenue to Dysart Road. The proposed improvements coupled with the earlier median widening

project will provide a continuous 4+1 roadway section, four general purpose lanes plus one high­

occupancy vehicle (HOY) lane in each direction, from approximately 1,700 feet east of Sarival

Avenue east to State Route (SR) 101 L.

The hydrologic and hydraulic analyses use procedures and methodologies presented in the

Arizona Department of Transportation (ADOT) Highway Drainage Design Manual- Hydrology

(HDDM), the ADOT Highway Drainage Design Manual-Hydraulics, and the ADOT Roadway

Design Guidelines (RDG).

The I-lOwest corridor is shown as a Class 1 roadway on the ADOT Operation Drainage

Frequency Classes map. The ADOT pavement drainage design criterion is the 10-year storm

event.
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• 1.2 DESIGN CONSTRAINTS AND OPPORTUNITIES

The 1-10 outside widening project will add one general-purpose lane and auxiliary lanes to the

outside of the existing travel lanes from east of Sarival Avenue to east of Dysart Road. The

proposed improvements coupled with the recent median widening project will provide a

continuous four general-purpose lanes plus one high-occupancy vehicle (HOY) lane in each

direction from Sarival Avenue to SR 101 L.

Off-site drainage analysis is not required for the outside widening project. Two off-site cross

flow facilities are located at Station 6653+00, at the Canyons Trails Subdivision, and at Station

6708+50, Bullard Wash Bridge. The first crossing will be modified as part of the future Ultimate

Widening project, while the second crossing is being implemented as part of the CUlTent Median

Widening project scheduled for construction this year.

•

The 1-10 Median Widening project included the replacement of asphalt curb and guardrail with

temporary concrete barrier with I-foot (W) by 3-inch (H) drainage slots spaced at 5'-3" or 9'-0"

depending on length of barrier. These interim drainage facilities will be replaced as part of the

outside widening project.

Retention basins will be required for 1-10 onsite runoff at the Estrella Parkway TI. The absence

of a viable outfall at the Estrella Parkway/Ramp B intersection will require a new shallow

retention basin placed between the south right-of-way and the ramp. This basin will

accommodate runoff from Ramp B and its infield area and the adjacent 1-10 eastbound lanes. An

existing off-site private retention basin located north of 1-10 and west of Estrella Parkway will

continue to be utilized to retain 1-10 runoff. This basin will retain runoff from Ramp A and its

infield area and the adjacent 1-10 westbound lanes. Coordination with the City of Goodyear is

required for the private retention basin. A developer is currently developing improvement plans

for the land that this retention basin is located on.

New drainage ditches in combination with some closed conduit systems will be constructed

along the north and south sides of 1-10 between Estrella Parkway and Bullard Avenue traffic

interchanges to collect and carry roadway runoff to Bullard Wash.

February 2008
URS Job No. 234451831-4

Existing Flood Control District of Maricopa County (FCDMC) regional retention basins

(formerly ADOT basins) located to the north ofl-l0 between Bullard Avenue and Dysart Road

interchanges will be utilized for point of discharge from this segment of 1-10 westbound and

portions ofI-l 0 eastbound on-site runoff. New storm drains will be extended to the bottom of the

basins to eliminate bank erosion, which is occurring with the present drainage system.
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Nine new retaining walls will require drainage swales on the roadway side to collect on-site

• drainage. Special inlet structures will be installed at the walls to collect and convey runoff to the

downstream side of the walls. Riprap spillways will be placed at the outlets of the retaining

walls where needed.

The storage in the eXIstIng retention basins at Bullard Avenue traffic interchange will be

evaluated and reconfigured as necessary, to meet any increase in roadway runoff. The

supporting computations for the resizing of the retention basins will be included in the Final

Drainage Report submittal.

Because of the increase in roadway runoff from this project and concern about potential impact

to adjacent private development, the future retention basins aloJllg the south side ofI-l 0 between

Litchfield Road and Dysart Road interchanges will be implemented with this project. Layout of

the basins will be developed to minimize the removal of existing native trees located within the

right-of-way. The retention basins will also be designed with adequate storage to meet ultimate

roadway conditions.

•
The existing roadway drainage systems at Litchfield Road and Dysart Road interchanges will be

used to convey the runoff from the interchanges to the FCDMC regional retention basins.

Hydraulic evaluation of the existing drainage systems will be included in the Final Drainage

Report.

A combination drainage ditch and closed conduit drainage system located within and along the

south light-of-way will collect runoff from the 1-10 eastbound lanes from the east end of Dysart

Road interchange to the Aqua Fria River and discharge to the Agua Fria River. A drainage ditch

located within and along the north right-of-way will collect runoff from the 1-10 westbound lanes

along this section of the freeway with discharge to the Agua Fria River.

The five bridges included in this project will be evaluated for meeting ADOT spread criteria in

the implementation of deck drains. The Initial Drainage Report identified three bridges with

positive drainage problems; the bridges are Estrella Parkway, Bullard Avenue and Dysart Road

interchange overpasses. Estrella Parkway and Dysart bridges have minimal longitudinal grades,

which may require the installation of a deck drainage system along the outside gutters. The

Bullard Avenue Bridge has a sheet flow problem due to a super-elevation transition across the

bridge. A separate report has been prepared for ADOT's review and comment. The final

memorandum will be included in the Final Drainage Report.
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• Because the outside widening of the existing bridges includes the widening of the anchor and

approach slabs, modifications to existing drainage st11Jctures positioned at the ends of the bridges

will be required.

The on-site drainage infrastructure for this project, including the on-site conveyance systems,

roadside ditches and closed conduit systems and retention basins, will be designed to

accommodate the ultimate roadway.

Ultimate widening improvements for 1-10 will be constructed for the segment of 1-1 0 from east

of Estrella Parkway, at approximately Station 6695+19, to east of Bullard Avenue at

approximately Station 6755+00. The on-site infrastructure for the traffic interchanges will be

designed to accommodate ultimate widening.

•

]-10 ultimate widening at the west end ofthe project will make the area between the south right­

of-way and the roadway insufficient to retain the on-site runoff generated from the eastbound

lanes of travel. FCDMC owns a parcel on the north side ofI-IO, west of Estrella Parkway.

FCDMC is considering constructing a retention basin to alleviate the flooding in this area

cUiTently designated Zone A floodplain. A 42-inch cross pipe has been provided in the 1-10

Median Widening project at Station 6664+25 for conveyance of runoff from south right-of-way

north to the future retention basin.

1.3 PREVIOUS STUDIES

A Preliminary (30%) Drainage Report was published for this project m May 2007. Reports

pertinent to this drainage report are:

• Loop 303 Conidor/White Tanks Area Drainage Master Plan Update, February 2005 by

URS.

• Hydrology Re-Evaluation for the Papago Freeway West, Ehrenberg - Phoenix Highway,

1-17 to Agua Fria River, January 1978 by ADOT

• Outer Loop/l-l0 Interchange at 99th Avenue Drainage Report (June 1991, April 2002 &

June 2005), by HDR

•
• System Analysis and Conceptual Design of Channelization in the Agua Fria River, July

1983, HDR.

• Durango Area Drainage Master Plan, September 2005, Dibble and Associates .

• Buckeye Flood Retarding Structure No.1 Rehabilitation Project.
February 2008
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• • Sun Valley Area Drainage Master Plan (ADMP).

• ]-1 O/Bullard Avenue Drainage Report, February 1989, H TB.

• Final Drajnage Repol1 for Interstate ]O/Bullard Avenue Traffic Interchange, February

2006.

• Final Drainage Report for 1-10 Median Widening, Sarival Avenue to SR ]OIL, March

2007.

As-Built plans pertinent to this project are:

• ]-10-2 (34) Grading, Pavement, Drainage & Bridges, Perryville Road to Bullard Wash,

September 19, 1985.

• ]-] 0-2 (84) PCC Paving Plans, Dysart Road to 99th Avenue, August 20, ]990.

• ]-10-2 (75) Grading and Drainage, Agua Fria to ] ] 5th Avenue, March 28, ] 984.

•
• ]-10-2 (70) Grading Drainage & Bridges, I] 5th Avenue to 95th Avenue, June 18, 1986.

• ]-]0-2-525, Agua Fria Bridge Repair, May 17,1999.

Current construc60n plans pertinent to this project are:

• ]-] O/Bullard Avenue Traffic Interchange, Project No. 010-B(007)B H6780 01 C, January

29,2007.

• ]-10 (Papago) Median Widening, Sarival Avenue to SRI01L, Project No. 010 MA 126

H7096 0] C, Federal Aid No. 01O-B(20] )N, October 9,2007.

Both of these projects are currently under construction.

Portions of these plans that relate to on-site and off-site drainage are included in Appendix J.
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• 2.0 SITE DESCRIPTION

2.1 TOPOGRAPHY

The general topography to the n0l1h of I-I 0 and west of the Agua Fria River slopes towards the

southeast, with the exception of the Bullard Wash crossing. South of I-I 0, the topography has a

gradual southern slope towards the Gila River. 1-10 serves as a banier prohibiting overland flow

from crossing the freeway except at locations identified in Table 2.2 and shown on the

jurisdiction washes aerial in Appendix L.

2.2 FIELD INVESTIGATIONS

Several field investigations were conducted during the fall of 2007 to velify topographic features

and hydrologic parameters. As pal1 of the field review, photographs were taken for each drainage

feature showing existing conditions. Representative photos of the existing drainage infrastructure

for this segment of I-I 0 along with appropriate captions are included in Appendix K.

•
2.3 LAND USE, VEGETATION A D SOIL TYPES

The existing right-of-way is owned by ADOT and reserved for transportation. Adjacent land is a

combination of private and municipally owned. Existing land uses adjacent to 1-10 from Sarival

Avenue to Aqua Flia River include a mixture of single and multi-family residential, commercial,

recreational, agricultural and industrial.

Native subsurface soil within this segment of the 1-10 corridor is comprised of fine-grained,

alluvial soils. Within 50 feet from the existing surface, the soils consist of a mixture of sand, silt

and clay with varying amounts of gravel.

2.4 EXISTING UTILITIES

Existing utilities for this segment of 1- 10 includes ADOT, Arizona Public Service (APS),

Arizona Water Company, AT&T, City of Avondale, AZVT LLC, Broadwing Communications,

Town of Buckeye, Bureau of Reclamation, Cox Communications, Cricket Communication, El

Paso National Gas, City of Goodyear, Green Street Properties, Insight Cable, MCI

Telecommunications, City of Phoenix, Qwest, Roadway Electric, Inc. Roosevelt Irrigation

District, Salt River Project (SRP), Southwest Gas, Sprint PCS, T-Mobile, City of Tolleson, US

Telecom, Velocita Communications, and Western Area Power Administration (WAPA).
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•
A utility inventory was developed for the Design Concept Report (OCR) using information

collected from field investigation, Blue Stake ticket requests, ADOT pennits, as-built plans, and

quarter-section maps. The following tables summarize the existing utilities presented in the OCR

for the segment of the 1-10 fi'om Sarival Avenue east to Aqua Fria River.

Table 2.1 Summary of Existing Utilities I

1 aken 1'1'0111 Table 1.2 EXIStlllg Utilities, Interstate 1-0 (Papago) Median Widening, FlIlal DeSign Concept Report, March 2006.

2.5 FLOODPLAIN LOCATIONS

Location Along 1-10 Existing Utility Types
Sarival A venue to Estella Parkway Fiber Optics (FO). culverts. stonn drain. CATV. traffic signals. waterline,

telephone, natural gas, overhead power (24kv). 24" sewer, and
underground pipe.

Estella Parkway to Bullard Avenue FO, electric, culverts, stoml drain, unk.nown conduit, CATV. traffic
signals, water, sewer, telephone. natural gas, underground pipe.

Bullard Avenue to Litchfield Road FO, electric, culverts, stonn drain, CATV, traffic signals, irrigation pipe,
overhead power (12kv), 12" ilTigation pipe, 20" retum line, 8" waterline,
natural gas, high pressure gas. cellular site, and an underground conduit.

Litchfield Road to Dysart Road FO, electric, culverts, storm drain, CATV, traffic signals, telephone,
natural gas, high pressure gas. street lights. underground conduit, 16"
waterline, sewer line, water. and a water main through ADOT property.

Dysart Road to Avondale Boulevard Pull TI lines through existing conduit, FO, telephone, natural gas, 6", 8",
12" and 48" water lines, 6", 8",24'- and 42"' sewer lines, unknown storm
drain, elect, in'igation pipe, 8" sewer line, gas main, wireless facility,
boring to install fiber optics, cellular site, and a utility agreement-
relocated.

I .. .

•
A review of the Federal Emergency Management Agency Flood Insurance Rate Maps for the

project site indicates the project is located within portions of a 1OO-year floodplain.

• 1,700 feet east of Sarival Avenue to Estrella Parkway adjacent to existing north right-of­

way line is designated Zone A

• Bullard Wash is designated Zone AE

• Four existing detention basins near Litchfield Road adjacent to existing north right-of­

way line is designated Zone AH.

Because the roadway widening continues the eXIsting horizontal and vertical alignment, the

roadway does not substantially modify the topography within the project area. Therefore, no

impacts to the floodplains are anticipated. Further review of this situation will be evaluated and

documented in the Final Drainage Report.
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• Copies of the floodplain maps pertinent to this project are included in Appendix M. The maps for

this segment of the 1-10 corridor are dated September 30,2005. A LOMR issued October 17,

2006 has revised the FIRM map for Bullard Wash as part of the 1-10 Median Widening project.

2.6 EXISTING DRAINAGE SYSTEMS

2.6.1 Off-Site Drainage

The general topography north of 1-10 from Sarival Avenue east to Aqua Fria River slopes

towards the southeast, except between Bullard Wash and Bullard Avenue, which slope to the

southwest towards the wash. The 1-10 embankment forms a barrier, prohibiting cross flow

except at cross culverts, overpasses, major wash crossings, and river crossings.

Several existing storm drain culverts crossing beneath 1-] 0 periodically collect both on-site and

off-site drainage from the north and convey it to the south into existing fanTI fields, private

retention basins, ditches or regional retention facilities.

•
There is a single cross culvert along this section of 1-10, located at Station 6653+00. Five

29"x42" horizontal elliptical concrete pipes convey off-site drainage from north to south. The

flows discharge unobstructed into a shallow retention basin within 1-10 south right-of-way. As

ponding depth increases, the flow exits south through an opening in the existing sound wall of

the Canyon Trail Subdivision to be retained in a system of existing private retention basins.

Estrella Parkway and Dysart Road 1-10 bridges provide corridors for conveyance of off-site

drainage from north to south.

Off-site drainage to the north of 1-10 between Estrella Parkway and Bullard Avenue is collected

in drainage ditches/channels and carried both east and west towards Bullard Wash, which flows

south.

February 2008
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2-3

There are four regional retention basins located to the north of 1-10 near Litchfield Road TI.

These basins were built when the original 1-10 was constructed to detain regional flows cut off

by 1-10. The basins were over excavated because they served as a borrow source for roadway

embankment. ADOT sold the basins to the FCDMD in 2000. However, ADOT has retained the

rights to discharge adjacent freeway right-of-way runoff into the basins. Subsequently, the

FCDMD entered into an intergovernmental Agreement (GSA) in 2005 with the cities of

Litchfield Park, Avondale and Goodyear for their combined use of these basins. The current

General Plan for the City of Goodyear has identified the two westernmost basins as a potential

site for a regional park.
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•
Major existing structures carrying off-site flows are summarized in Table 2.2 .

Table 2.2 Existing Major Cross Conveyances and Estimated Off-Site Flows·

Taken from Tablel, Preliminary Dlalnage Repol t (Stage II), 1-10 (Papago) Median Widening, Sanval Avenue to SR 101 L

in Maricopa County, Arizona", May 2006.

Location 100-year, 24-hour Peak Flow Reference
at 1-10 to the South

1-10 at 8ta. 6653+00 64 cfsl Five 29"x42" Reinforced Loop 3003lWhite Tanks ADMP Update
(East of 8arvial Concrete Pipes
Avenue)
Estrella Parkway 14 cfs/TI Bridge Loop 3003IWhite Tanks ADMP Update
Bullard Wash (8ta. 2,249 cfs/Wash Bridge Loop 3003/White Tanks ADMP Update
6708+00)

.<

2.6.2 On-Site Drainage

•

On-site drainage on 1-10 sheet flows off the outside edge of the pavement or is collected in the

median catch basins that discharge through lateral pipes to discharge into the freeway off-site

drainage systems (FCDMC regional retention basins). The 1-10 overpasses includes guardrail

with embankment curbs to collect and direct roadway runoff to either down-drains or spillways

for discharge to the infield areas.

The following table identifies the existing drainage structures and runoff flow patterns for the

existing 1-10 mainline within the limits of the project.
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Table 2.3 Summary of Existing Drainage Structures and Roadway Runoff Flow Patterns}
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Begin End Northern Runoff (1- Southern Runoff Existing Drainage
Approach Approach 10 WB lanes) (1-10 EB Lanes) Structure

East of - Sheet flow except near - Flows are conveyed No curb and gutter, except

Sarival Avenue West of Estrella interchange. along the roadway at the Estrella Parkway

Parkway - Flows are conveyed embankment and interchange where catch
along the roadway discharge into detention basins with downdrains are
embankment to 5-29"x43" basins in Canyon Trails located.
elliptical culvert passing Subdivision.
flows under the freeway. - Sheet flow off roadway
- Runoff discharges south except at interchange
into a detention basin in the where downdrains are
Canyon Trails Subdivision. located.
- Estrella Parkway infield - Estrella Parkway infield
areas is drained to north by area is drained to the
a culvert under Ramp A. south by a culvert under

RampB.

East of West of - Sheet flow except near - Sheet flow except near - No curb and gutter except

Estrella Parkway Bullard Avenue interchanges. interchanges. at east Estrella Parkway
- The Estrella Parkway - Super elevated areas interchange and east
infield area is drained to the drain to median barrier approach to Bullard Avenue
north by a culvert under and conveyed north and bridge where catch basins
Ramp C. south. with downdrains or
- Drainage is conveyed - Estrella Parkway infield spillways are located.
along the roadway area is drained to the - Median catch basins are
embankment to Bullard south by a culvert under located along super
Wash. RampD. elevation section of
- Bullard Avenue infield - Bullard Avenue infield roadway.
areas have retention basins areas have retention
with runoff retained and basin with runoff
infiltrated. retained and infiltrated.

East of West of - Sheet flow except near - Super elevated areas - No curb and gutter, except

Bullard Ave. Litchfield Road interchanges. drain to median barrier at Bullard Avenue
- Drainage is conveyed and conveyed north via interchange, approaches to
along the roadway pipe and flow along the SPRR bridge and Litchfield
embankment and flow embankment into the interchange.
overland to the FCDMC FCDMC basins. - Spillways at the
retention basins. - Flows west of Sta. interchanges and SPRR
- Bullard Avenue infield 6750+00 drain via bridge.
areas have retention basins spillway into the Bullard - Bullard Avenue infield
and flows are retained and Avenue infield area. areas have retention basins
infiltrated. - Flows east of Sta. and flow are retained and
- Litchfield Road infield 6769+50 and west of infiltrated.
areas have catch basins that Litchfield Road Ramp D - Litchfield infield areas
flow via storm drain to drain via spillways, pond have catch basins that flow
FCDMC regional retention in the right-of-way and via storm drain to FCDMC
basins. sheet flow into open farm basins.

fields.
- Flows east of Ramp D
sheet flow off roadway
and conveyed by
spillway to the Litchfield
infield area catch basin.

East of West Bank of - Sheet flow except near - Sheet flow expect near - No curb and gutter except

Litchfield Dysart Road interchanges. interchanges. at Litchfield and Dysart

Interchange - Drainage is conveyed - Runoffpond in right- road interchanges.
along the roadway of-way and sheet flows - Catch basins and
embankment to the to the south. downdrains at the
FCDMC detention basins. - A portion of the flows interchanges.

outlet via catch basins - Litchfield and Dysart•URS

•

•



2.7 PROPOSED DRAINAGE SYSTEM

Taken trom Table I, PrelImmary Dramage Report (Stage II), 1-10 (Papago) OutsIde Wldenmg, Sanval Avenue to Dysart Road

in Maricopa County, Arizona", May 2007.

The main intent of the proposed drainage system is to continue to maintain the existing drainage

patterns throughout the project.

- Dysart Road Ramp A located at Litchfield Road have infield catch
infield area has a catch Road and Dysart Road basins between ramps and
basin that flows via storm interchanges. mainline.
drain to the FCDMC basins - Dysart Road Ramp B
outlet pipe along Dysart infield area has catch
Road. basin that flow via storm

drain to FCDMC basins
outlet pipe along Dysart
Road.

East of West Bank of - Sheet flow except near - Sheet flow except near - No curb and Gutter,
Dysart Road Aqua Fria River interchange. interchange. except at Dysart Road

- Drainage is conveyed - Drainage is conveyed which has downdrains.
along the roadway along the roadway - Dysart Road interchange
embankment to the Aqua embankment to the Aqua has infield catch basins
Fria River. Fria River. located between ramps and
- Dysart Road Ramp C - Dysart Road Ramp D mainline and within north
infield area has catch basins infield area has catch and south right-of-ways.
that flow via storm drain to basins that flow via
drainage system along storm drain to drainage
Dysart Road with discharge system along Dysart
to FCDMC regional Road with discharge to
retention basins. FCDMC regional

retention basins.

I
"

•

•
2.7.1 Design Issues

• On-site drainage design will be performed for this project assuming ultimate widening

condition. To minimize future throwaway, the on-site drainage facilities for this project

will be designed to be compatible with the ultimate widening condition.

• The 1-10 median widening project final design has been completed and it is currently

under construction. Compatibility with this project will be considered in extending the

existing pipes and the installation ofnew storm drain systems.

• The removal and replacement of pavement along 1-10 will impact some of the existing

drainage structures on the outside edges of the 1-10 eastbound and westbound lanes.

Reconstruction ofportions of the existing structures or replacement may be required.
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Outside widening of 1-10 will require the re-evaluation of the Bullard Avenue

interchange infield retention basins storage needs.
•
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• • Roadside ditches and stonn drains shall be constructed to direct roadway drainage to the

existing off-site cross conveyance locations leaving the right-of-way.

• Nine new retaining walls will require ditches along their roadway side to collect on-site

runoff. The drainage systems will be sized to accommodate the ultimate widening.

Special drainage structures will be required at several of the retaining walls to collect and

convey runoff to the downstream side of the walls.

• Future retention basins along the south side of 1-1 0 between Station 6802+00 and Station

6825+25 will be installed as part of this project. The retention basins will be sized for the

1-10 ultimate widening.

• Stonn drains discharging into existing FCDMC detention basins will be extended to the

bottom of the basins to avoid future bank erosion.

2.7.2 Proposed Off-Site Drainage Conditions

The proposed outside widening of 1- ]0 will contribute additional runoff to the existing off-site drainage infrastructure from the

increase in pavement surface. The existing off-site infrastructure will remain, with historic fl?w pathways being maintained.

The off-site drainage north of 1-10 between Sarival Avenue and Estrella Parkway will continue

• to cross under 1-10 through the existing 5-29"x42" elliptical concrete culverts at Station

6653+00.

The north off-site drainage area from east of Estrella Parkway to west of Bullard Avenue will

continue to discharge into Bullard Wash. FCDMC is currently implementing improvements, in

conjunction with the 1-10 Median Widening project, on Bullard Wash upstream of 1-10. The I­

10 Median Widening project has completed the design of the channelized section of the wash

through the proposed bridge. The FCDMC is planning a regional detention basin north of the

existing right-of-way. Portions of these basins have been constructed with the upstream

channelization project.

2.7.3 Eastbound 1-10 at Canyon Trail Development

The Canyon Trail residential subdivision to the south of the freeway restricts the expansion of

the right-of-way. As a result, a combination retaining/sound wall will be constructed as part of

the 1-10/303L interchange project.
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• 3.0 HYDROLOGY

Hydrologic models were not developed for the offsite watershed. Offsite hydrology for major

structure crossings is available in several recent Flood Control District of Maricopa County

studies.

3.1 OFFSITE HYDROLOGY FROM PREVIOUS STUDIES

•

Offsite hydrology for major structures is documented in Table 2.2. Recent Flood Control District

of Maricopa County studies have reduced the peak discharges for the 1-10 crossing of Bullard

Wash. DRS prepared a Technical Memorandum documenting the hydrology for the 1-10 crossing

of Bullard Wash. This memorandum, which was provided to ADOT November 1, 2006,

recommends interim and future 100-year peak discharges for this crossing. The interim peak

discharges are 2,521 cfs upstream of 1-10 and 2,249 cfs downstream of 1-10, and future peak

discharges of 3,200 cfs through the 1-10 crossing. The FEMA LOMR dated October 17, 2006

uses the interim peak discharges for the crossing, and therefore, these peak discharges will be

used for the interim condition of the 1-10 bridge crossing.

The 500-year peak discharge will be estimated at 1.7 times the 100-year peak discharges.

3.2 DRAINAGE BASIN DELINEATION AND TOPOGRAPHY

Drainage delineations for on-site pavement runoff are shown on the Drainage Plan Sheets in

Appendix I.

3.3 PRECIPITATION

Point precipitation frequency estimates for the project were determined using the online NOAA

Atlas 14 maps. Rainfall depths were values and maps are located in Appendix C.

3.4 RATIONAL EQUATION

The rational runoff method calculates the peak discharge using the algebraic formula:

Q=CiA
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Q = peak discharge (cfs)

C = the runoff coefficient

i = average rainfall intensity (inches/hour)

A = the contributing drainage area (acres)

Where,
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• A summary of the rational equation calculations for the project is located in Appendix D. Each

ofthe rational equation components is discussed below.

3.4.1 Rational Runoff Coefficient: C

The value of the 'C' coefficient is a function of the one-hour precipitation depth, vegetation

cover, percent of effective impervious area and the hydrologic soil group (HSG).

The "C" coefficients for each soil map number can be determined using Figure 2.5 in the ADOT

HDDM. Composite coefficients would then be determined for each sub-basin. Only onsite peak

runoffs were determined for this project.

3.4.2 Rational Rainfall Intensity: i

•

The intensity (i) in the Rational Runoff equation is the average rainfall intensity for a selected

return period with a rainfall duration that is equal to the time of concentration. The time of

concentration is the travel time, during the corresponding period of most intense rainfall excess,

for a flood wave to travel from the hydraulically most distant point in the watershed to the point

of interest.

Rainfall data utilized for the project can be found in Appendix C.

For the rational runoff method, the rainfall depths were converted to rainfall intensities. An

iterative process is utilized to determine the relationship between the rainfall intensity and the

time of concentration of the basin. Refer to Appendix C for the Intensity-Duration-Frequency

(I-D-F) curves for 0 to 60 minutes that were utilized in the Rational Equation. The minimum Tc

used for the project was 10 minutes, as per ADOT criterion.

The time of concentration was developed from the following iterative equation (HDDM, 2-2):

T
c

= 11.4 L°.s ~O.52 8-0·31 rO.38

•

Where, Tc = Time of concentration (hours)

L = Length ofthe longest flow path (miles)

Kb = Watershed resistance coefficient

S = Slope ofthe longest flow path (ft/mile)

I = Average rainfall intensity (in./hr)

The resistance coefficient (Kb = 0.10) was determined from Table 2-1 in the ADOT HDDM.
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• 4.0 HYDRAULIC ANALYSIS

4.1 PROCEDURE

Procedures and methodologies outlined in the two ADOT publications entitled Roadway

Design Guidelines (RDG) and Highway Drainage Design Manual-Hydraulics, and the

Federal Highway Administration Hydraulic Design Series 5, Hydraulic Design ofHighway

Culverts, were utilized for design of the cross drainage systems. The hydraulic calculations

were done using the Haestad Method's Culvertmaster and/or HY-8. The hydraulic

calculations for the onsite drainage systems were performed using the Haestad Method's

'Flowmaster' and 'StormCad' proprietary programs.

4.2 ROADSIDE DRAINAGE DITCHES

•
Roadside drainage ditches will be constructed to collect both onsite and right-of-way runoff

and carry the flows to appropriate cross drainage structures.

The hydraulic grade line for ditches should be no higher than the sub-grade for the la-year

event and not higher than 3 inches below top of pavement edge for the 50-year event. In

addition, ditches that drain to sag points shall be checked for the 50-year storm event. Ditches

should have a bottom with a minimum width of 4 feet and a desirable width of 8 feet for

maintenance, with a 2% cross slope to one side to concentrate low flows and transportation of

sediment. A minimum grade of 0.2% for earth and grass lined ditches.

Where existing drainage ditches are filled by roadway embankment, they will be realigned

along the toe of slope where appropriate. Dumped riprap will be provided, if necessary, to

avoid erosion of the roadway embankment slope. A minimum one-foot of freeboard should be

provided. These ditches, which intercept and redirect cross flows, should be designed for the

50-year storm event.

The contributing drainage areas for ditch design are outlined will be included in AppendixF

in the Final Drainage Report.
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The open channels were analyzed by using the computer program Haestad Method's

Flowmaster Open Channel Flow Module. They were sized and lined based on maintenance

and design requirements. The ditch design computations along with the channel plans and

profiles with typical sections will be included in Appendix F in the Final Drainage Report.
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• 4.2.1 Ditches Along Retaining Walls

The construction of nine retaining walls will require ditches along the roadway side to collect

runoff.

The retaining wall ditches will be designed as follows:

• The 10-year event will be used to size the interceptor ditches in accordance with

ADOT Design Criteria.

• The trapezoidal ditches consists of a 2-foot wide bottom with side-slopes of either 4

horizontal to Ivertical or 3 horizontal to I vertical as appropriate based on the

roadway geometrics.

• The longitudinal channel gradient was maintained at approximately 0.2%.

• The channel hydraulics was performed with a Manning Roughness coefficient value of

0.035, which is representative of a natural vegetated earth surface.

• 4.3 PAVEMENTDRAINAGE

4.3.1 Discussion

The on-site pavement drainage system shown on the roadway plans is presented in Appendix

B. This system is comprised of pavement catch basins that will maintain storm water

encroachment on the roadway below acceptable limits. The catch basins and connector pipes

were designed to meet the ADOT criteria for the 10-year and 50-year storm events.

4.3.2 Facility Selection

Storm water interception of pavement runoff will be accomplished with roadway grate catch

basins, embankment down-drains and scuppers. The selected facilities are:

February 2008
URS Job No. 23445183

4-2

• ADOT Catch Basin, Catch Basin Flush, Drawing C-15.80.

• ADOT Catch Basin, Catch Basin Side Slope, Drawing C-15.81.

• ADOT Catch Basin, Freeway Catch Basin, Drawing C-15.91.

• ADOT Catch Basin with Concrete Half Barrier 32" Type 'F', Drawing C-15.92

ADOT Embankment Spillway, Single Inlet, Drawing C-04.1 O.•
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• • Bridge Deck Drains, Drawing B-19.1 0

4.3.3 Pavement and Embankment Drainage (Hydrology)

The Rational Method was employed to determine the peak runoffs from pavement and

landscape areas. Parameters used were:

Design storm

Time of concentration

Rainfall intensity (10 yr.)

Rainfall intensity (50 yr.)

Runoff Coefficients

10 and 50 years

10 minutes

3.80 incheslhr. Max.

5.31 incheslhr Max.

Paved areas = 0.95,

Unpaved area (Moderate Urban,

40% Impervious) = 0.70

Section 3.0 contains a discussion on the Rational Method.

•
4.3.4 Inlet/Catch Basin Spacing Design

Catch basin spacing and pavement spread calculations were determined by employing the

Hydraulic Engineering Circular No. 22, Drainage ojHighway Pavements, FHWA, November

1996. The actual calculations were completed by a Haestad's "Flowmaster" computer

program. This program is a registered trademark of Haestad Methods, Inc. 37 Brookside road,

Waterbury, Connecticut, 06708.

The combination catch basin and slotted drain structures in the median were designed with the

slotted drains sized to provide 100% runoff interception.

• Allowable Ponding Depth

Allowable ponding depth should not exceed the height of the curb for the 10-year runoff. The

catch basins ponding limits are evaluated for the appropriate design storm and checked for the

other storm to insure spread compliance with both design storms.

At entrance/exit ramps, the allowable spread criterion varies from the ramp criterion at the

ramp gore to the mainline spread criterion at the point of full width mainline pavement.

Application of this concept is graphically depicted for 5 ramp types in Figure 603.2A, Chapter

600, ADOT Roadway Design Guidelines.

February 2008
URS Job No. 23445183

4-3

Draft Final Drainage Report
1-10 Outside Widening, Sarival Ave. to Dysart Rd
Maricopa County
Arizona Department of Transportation

P:ITRANSPORTATIONIADOTl23445183 110 OUTSIDE WIDENING SARIVAL DYSARTIENGRIDRAINAGEIDRAINAGE REPORTSIDRAFT FINAL DRAINAGE
REPORT - 60%.DOC - - - - -

•URS



• J0-Year Runoff One-half of the right travel lane (or auxiliary lane) encroachment and

no left travel lane encroachment for roadways with more than one lane in each

direction. No lane encroachment for one-lane roadways.

50-Year Runoff One full right travel lane (or auxiliary lane) encroachment and no left

travel lane encroachment for roadways with more than one lane in each direction. No

lane encroachment for one-lane roadways.

A depressed roadway is defined as any roadway whose ultimate ponded depth

(assuming no outflow at the sag) is 30 inches or more.

• Catch Basin Capture Ratios

Inlet Capture Ratio

Type Sump On-Grade

Curb-opening 80 80

Grate inlets 50 50

Slotted drain 50 67

Slotted drain/Grate inlets 50/50 67/50

• • Grates

The selected locations for the new catch basins were based on roadway profiles, catch

basin spacing required to maintain water spread on the pavement below maximum

allowable, near superelevation crossover points to minimize sheet flow across the

pavement, and at the low point in sag areas.

The onsite drainage areas, peak discharges (10- and 50-year events) and time of concentration

for the on-site drainage are included in Appendices D and I, respectively. Calculations for

spacing and sizing the catch basins are also included in Appendix D.

4.3.5 Storm Sewer Design
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Storm sewer pipe sizes and the hydraulic grade line were determined with a computer

program. STORMCAD is a computer program that designs and analyzes new and existing

storm sewer system for non-uniform flow, and the hydraulic grade line (HGL). STORMCAD

is a registered trademark of Haestad Methods, Inc., 37 Brookside Road, Waterbury,

Connecticut, 06708. The storm sewer design was based on criteria contained in ADOT's

Roadway Design Guidelines Manual dated Draft December 2005. These are:

Minimum Pipe Size
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• Trunk Lines - 24-inches, except IS-inch pipes may be used where conflicts occur

with utilities or other highway appurtenances.

Laterals IS-inches

• Storm drain length between Manholes

Pipes under 33-inches in diameter: 330 feet

Pipes 36 and 39-inches in diameter: 440 feet

Pipes form 42- to 69-inches in diameter: 660 feet

Pipes 72-inches in diameter and larger: 1,200 feet

• Pipe Material ~nd Roughness

Pipe material was selected based on the requirements of ADOT's Pipe Selection

Guidelines and Procedures, February 1, 1996. Manning's "n" values used for the

selected pipe materials are:

•
Pipe Material

Concrete Pipe

Plastic Pipe, Smooth

Corrugated Metal Pipe

Spiral Rib: Galvanized Steel

Manning's "n"

0.012

0.012

0.024

0.014

Approved pipe types include reinforced concrete pipe (Rep), non-reinforced concrete pipe

(NRCP), and corrugate high-density polyethylene plastic pipe (CHDPEPP) Class S (sizes less

than or equal to 42-inches in diameter under fills less than 10 feet in height).

• Pipe Size Design

Pipe size selection was based on full flow with the 10-year storm event for non-depressed

roadways. The hydraulic grade line was set a minimum 6 inches below the top of grate for the

selected design storm event.

Desirable "Self Cleaning" velocity is 3 feet per sec flowing full. The minimum velocity

flowing full is 2 fps. Some exceptions occur due to catch basins requirements at transitions

and end ofbarriers and short pipe connections of flanking catch basins.
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•
The stonn sewer calculations for pipe sizes and hydraulic grade lines are contained III

Appendix E. Proposed stonn drain profiles are depicted on the details included III

Appendix B.

4.4 BRIDGE DECK DRAINAGE EVALUATION

There are seven bridges within the project limits: Estrella Parkway Traffic Interchange

Overpass (T.I.O.P.), Bullard Wash Overpass, Bullard Avenue T.I.O.P., SPRR Overpass,

Litchfield Road T.I.O.P., Dysart Road T.I.O.P., and Agua Fria River.

SPRR Overpass has sufficient longitudinal grade to provide positive drainage. Supporting

computations included in Appendix D (catch basins CB180 and CB182) shows that runoff

spread remains within ADOT design limits along the bridge deck and corresponding anchor

and approach slabs. Therefore, drainage systems are not required for this bridge.

Bullard Wash Overpass is being replaced with a shorter span bridge as part of the 1-10

Median Widening project. Calculations for the median widening project shows that the

spread criterion is met without installing deck drains. The remainder of the runoff is collected

• at the east end of the bridge by new roadway catch basins.

The Agua Fria Bridges are approximately 1500 feet long with a minimal longitudinal slope

of approximately 0.0021 '1ft and a transverse slope of 0.02'/ft. Existing scuppers are 6-inch

diameter holes with O.5-inch depression placed at 19-foot intervals along the outside edge of

the bridge. Both Eastbound and Westbound bridges will be widened from 91 ' -7" to 102'-7".

Near the west end of the Westbound bridge, the width tapers to a maximum width of

approximately 106'±. The proposal is to reconstructed these same scuppers at an 18'-9"

spacing along the outside edge of both bridges. Based on calculations contained in Appendix

H, the proposal will meet ADOT's spread criterion. The actual 10-year runoff to each scupper

is 0.159 cfs within the 102'-7" bridge width segment and 0.165 cfs within the 106' bridge

width segment. The maximum allowable capacity of each scupper is 0.334 cfs.

The remaining four bridges: Litchfield Road T.I.O.P., Estrella Parkway T.I.O.P., Bullard

Avenue T.I.O.P. and Dysart Road T.I.O.P. experience site specific drainage issues discussed

below.
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• 4.4.1 Estrella Parkway Bridge

The longitudinal profile of the existing bridge shows a localized low point in both the

eastbound and westbound lanes. However, during the 1-10 Median Widening project, the

bridge deck will be resurfaced in both directions to remove the low points and create positive

grades towards both ends of the bridge. Because the bridge resurfacing has removed the low

points, the need for deck drains on the bridge is not warranted.

4.4.2 Bullard Avenue Bridge

The eastbound Bullard Avenue Bridge is approximately centered on a crest vertical curve.

Sufficient longitudinal grades in both directions from this crest provide positive drainage to

the bridge ends while meeting ADOT's criterion. Bridge deck drains are not warranted.

•

The westbound lanes across Bullard Avenue Bridge and its approaches are in a super­

elevation transition from a positive to negative cross-slope with a longitudinal high point near

the west end of the bridge. The change from a positive to a negative cross-slope occurs near

the east end of the bridge. The super-elevation condition extends along the entire length of the

bridge deck.

Surface sheet flow drainage through this roadway segment follows a curvilinear path due to

the combination of super-elevation transition and horizontal curvature. The westbound driver

experiences a roadway cross slope that transitions from 0.02'1ft away from the median to

0.039'1ft towards the median. Hence as the driver approaches the bridge the pavement runoff

sheet flows left to right and as the driver leaves the bridge the pavement runoff sheet flows

right to left. The change in flow direction occurs in the vicinity of the transverse level

location, Station 6736+12.84. The center of the flow direction change is located at this station

at the approximate mid-section of the pavement width. From this point towards the median,

pavement sheet flow will originate at the median pavement edge to the east, flow westerly

perpendicularly across the transverse level location, and return to the median pavement edge

to the west. From this point towards the outside pavement edge, pavement sheet flow will

originate at the outside edge to the west, flow easterly perpendicularly across the transverse

level location, and return to the median pavement edge to the east.

A separate study on the drainage situation for the 1-10 Westbound bridge over Bullard

Avenue has been prepared for ADOT's review and comment. The final memorandum with

recommendations will be included in the Final Drainage Report.
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• 4.4.3 Litchfield Road Bridge

The existing longitudinal profile across Litchfield Road bridge shows localized low points on

both the eastbound and westbound lanes. Again, the bridge deck was resurfaced during the I­

10 Median Widening project to create a positive grade from west to east, which will eliminate

the localized low points. Consequently, the need for bridge deck drains is not warranted.

Instead, the bridge runoff will be collected at the east end of the bridge.

4.4.4 Dysart Road Bridge

The existing longitudinal grade across the Dysart Road bridge has a localized low point on the

westbound lanes. The longitudinal grade along the eastbound lanes, although of minimum

grade, will be sufficient for drainage and will not require resurfacing. The 1-10 Median

Widening project will resurface the westbound lanes to provide a positive grade.

Consequently, the need for bridge deck drains is not warranted.

4.5 EROSION PROTECTION

•
Erosion protection was provided where recommended in the Roadway Design Guidelines.

Dumped riprap aprons were used to reduce erosion at the outlets. Dumped riprap and filter

fabric will be used to line ditches, where warranted. The type of erosion protection required is

determined in accordance with Section 612.2 of the Roadway Design Guidelines.

4.6 AGUA FRIA RIVER

4.6.1 Background Information

The 1-10 crossing of the Agua Fria River has been studied by the Flood Control District of

Maricopa County (FCDMC) as documented in the report entitled, "Final Report, System

Analysis and Conceptual Design of Channelization in the Agua Fria River, October 10,

1983" (Copy of pertinent sections are contained in Appendix H). Based on this study

construction plans were prepared by the FCDMC for Channel Improvements to the Agua Fria

River. As-Builts of these channel improvements are contained in Appendix J.

Appendix H also contains copies of ADOT Bridge Inspection Records and a recent bridge

scour evaluation prepared for the 30% plans.

The most recent flow estimates obtained from the FCDMC are 52,000 cfs for the 100-year

flow and 99,000 cfs for the 1989 Standard Project Flood. The ADOT methodology of

multiplying the 100-year flow rate by 1.7 would provide a 500-year flow rate of 88,400 cfs.
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•

•

The existing bridges were placed on spread footings set at an approximate depth of 24 feet

below the existing riverbed elevation. This type of footing is no longer allowed in a river

environment in accordance with ADOT current standards. However, it is cost prohibitive to

replace these bridges, and therefore, a scour evaluation was performed to determine if these

bridges are stable. The total scour, including general scour and long term degradation of 1.2

feet, was estimated at 13.5 feet for the 1DO-year event and 15.8 feet for the SOD-year event

(assumed to be 99,000 cfs). This indicates that the current footing depth is adequate.

The FCDMC channel improvements construction resulted in channelization of the nver

between soil cement levees and numerous grade-control and drop structures both upstream

and downstream of these bridges. Furthermore, the addition of the New Waddell Dam in the

upstream watershed has helped to stabilize the streambed.

4.6.2 Riprap Protection at Pier No.1

The 1983 report stated that the bend in the river just upstream of the 1-10 bridges could cause

erosion near the western portion of the bridge. The recommendation was to construct a riprap

blanket around the western piers. The channelization plans contained in Appendix J show that

a change order was executed for the installation of a riprap blanket around the western most

pier line (Pier No.1). The width of this blanket extended from the base of the soil cement

bank easterly to a point 10-feet east of the pier. The north-south dimension of this riprap

blanket is 217 feet to be centered on Pier No.1. The dumped riprap blanket was 4 feet thick

with its top level with the new channel flow line. Dso was set at 18 inches.

A field inspection of the west abutment revealed that the above discussed dumped riprap

blanket was installed to the width specified on the as-built plans. It appears to be in good

condition and therefore, repairs are not necessary. The penetration of this blanket with pier

substructure units will be repaired with this project. This riprap protection will be extended as

necessary to include the additional columns to be installed with the outside widening.

Additional evaluation of the scour around this bend is not considered necessary.

4.6.3 Pier Scour

4-9

Pier scour calculations have been performed for both the 1DO-year flood event and the

Standard Project Flood event. Abutment scour calculations were not performed, because both

abutment substructure units are protected by the soil-cement bank protection, which was

designed and constructed by the Flood Control District of Maricopa County to withstand the

Standard Project Flood event. Effective support needs to extend beneath the potential scour

• hole of 15.8 feet during the Standard Project Flood event. Pier scour calculations for the 100-
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• year and Standard Project Flood events are contained in Appendix H. The hydraulic

parameters and scour depths for the two flow events are summarized in Table 4.1.

Table 4.1 Agua Fria River Pier Scour Summary, 100-Year and Standard Project Flood

Events

The Standard Project Flood peak flow of 99,000 cfs IS greater than the SOD-year peak flow of 88,400 cfs.

2The datum conversion is 1929 NGVD = 1988 NAVD - 1.20 feet as determined by a URS survey of the existing bridge deck

elevations. The ADOT project datum is 1988 NAVD.

3The current bridges, including the median widening project, have 3' diameter columns with minimum 16-foot spacing.

Therefore, each column functions as a separate unit for the pier scour evaluation. However, the additional column required

for the outside widening project may be closer than 16 feet to the existing outside bridge column, which means the two

outside columns will function as a single stem pier with a local skew angle of IS degrees. For this preliminary evaluation,

the clear width between columns is assumed to be 14 feet. Four feet of debris is added to the nonnal width ofpier.

4Existing bridge spread footings have top and bottom elevations of 949.2 and 946.2, respectively. (1988 NAVD Datum)

Flood Event 100-Year Standard Project Flood(l)

Peak Flow 52,000 cfs 99,000 cfs

Flow Velocity 7.5 tps 9.9 fps

Water Surface Elevation(2) (1929 977.3 ft 979.9 ft
NGVDDatum)

Water Surface Elevation(2) (1988 978.5 981.1
NAVDDatum)

Streambed Elevation (from 971.9 971.9
Equilibrium Profile created by
Downstream Grade Control
Structure) (1988 NAVD
Datum)(3)

Scour Depth (based on 16' clear 13.5 ft 15.8 ft
between 3' diameter columns)(3)

Bottom of Scour Hole Elevation 958.4(4) 956.1(4)

(based on 16' clear between 3'
diameter columns) (1988 NAVD
Datum)(3)

Scour Depth for Two Outside 18.3 21.4
Columns (based on 14' clear
between 3' diameter columns)(3)

Bottom of Scour Hole Elevation 953.6(4) 950.5(4)

(based on 14' clear between 3'
diameter columns) (1988 NAVD
Datum)(3)
I

•

•
The outside widening project will result in an additional3-foot diameter column upstream and

downstream at each pier location. The existing bridge has columns spaced at 16 feet, which

means that each individual pier column functions as a single unit for the pier scour
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• calculations. Anything shorter than 16 feet spacing requires that the piers function as a single

stem pier with a local skew angle of 15 degrees. Of course this results in greater scour depths.

Structural requirements may require the additional outside column to be closer than 16 feet to

the existing outside pier. Therefore, two scours evaluations were perfonned: one for a pier

spacing of 16 feet and one for a pier spacing of 14 feet. For the Standard Project Flood event,

the 14 feet spacing and the 16 feet spacing would result in bottom scour hole elevations of

950.5 and 956.1, respectively. The 14 feet spacing would only affect the two outside piers,

one is an existing pier that is on a spread footing.

It is critical that the additional outside column does not create a situation that undennines the

spread footing for the existing column. Existing bridge spread footings have top and bottom

elevations of 949.2 and 946.2, respectively. Comparison of these elevations to the scour depth

elevations for the Standard Project Flood Event are contained in Table 4.2.

Table 4.2 Comparison of Pier Scour for 14-foot versus 16-foot Column Spacing,

Standard Project Flood Event(l)

The Datum IS 1988 NAVD.

Column Bottom of Top of Existing Footing Bottom of Existing Footing
Clear Scour Hole

Spacing Elevation Elevation Depth Below Elevation Depth Below
Scour Hole Scour Hole

Bottom Bottom

(ft) (ft) (ft) (ft) (ft) (ft)

14 950.5 949.2 1.3 946.2 4.3

16 956.1 949.2 6.9 946.2 9.9
I,

•
The design intent is to maintain 16 feet clear spacing in order to minimize the scour depth for

the Standard Project Flood event, which is approximately the ADOT 500-year flood event.

URS will coordinate any lesser spacing with the ADOT Bridge Group.

4.6.4 Hydraulic Evaluation

The widening of the Agua Fria Bridge will be with substructure units that are aligned with the

existing substructure units, and therefore, upstream water surface elevations will not change

significantly. On the median widening project, the FCDMC stated that this is not necessarily

true and requested that the designers demonstrate that the 4-foot of freeboard, as required by

the U.S. Anny Corps' of Engineers, is still being provided. The evaluation for the median

widening was completed and sent to the FCDMC on 23 June 2007. That evaluation stated

that, "The revised model provides virtually the same water surface elevations as the original
Draft Final Drainage Report February 2008
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•
model for the design flood, which is the Standard Project Flood (SPF) of 99,000 cfs. In fact,

the water surface elevations show a decrease of 0.01 to 0.02 feet for the widened bridge. This

decrease goes to zero (0) approximately 310 feet upstream of the McDowell Road Bridge."

This E~Mail along with a summary of the evaluation is contained in Appendix H.

A similar hydraulic evaluation completed for the outside widening project is contained in

Appendix H. The HEC-RAS model produced for the median widening project has been

revised to model the outside widening project. The widening will consist of one additional 3­

foot diameter column upstream and downstream at each pier. These columns will be in

alignment with the existing 3-foot diameter piers. Model revisions consist of moving the

upstream and downstream faces of the bridge to reflect a single bridge widened from 183'-2"

to 229' -2" and to lower the low concrete elevation by 0.5 feet (24 'xO.02'1ft). The pavement

cross-slope is 0.02'1ft.

•

The revised model for the outside widening project provides virtually the same water surface

elevations as the original model for the design flood, which is the Standard Project Flood

(SPF) of 99,000 cfs. The water surface elevations show a change of -0.1 0 to 0.09 feet for the

widened bridge. The -0.10 feet is at the downstream bridge face and the 0.09 feet is at the

upstream bridge face. In general, the upstream water elevation increase is approximately 0.03

feet. This change in water surface elevation goes to an increase of 0.01 feet approximately

610 feet upstream of the McDowell Road Bridge and to zero (0) approximately 1760 feet

upstream of the McDowell Road Bridge..

Currently freeboard upstream of the 1-10 bridges varies from 6.59 to 7.21 feet for the West

bank (Left Levee) and is 6.59 feet for the East bank (Right Levee). The East bank is breached

with the 1-10 Collector Channel, but the banks of the channel appear to maintain the required

4-foot freeboard. Since the proposed widening will raise the water surface elevation an

insignificant 0.03 feet, the existing freeboard will not be compromised.

The low concrete of the 1-10 Bridge in the model is 986.4, which provides 6.0' and 7.1' of

freeboards at the upstream and downstream faces of the bridge, respectively. This is for the

Standard Project Flood of 99,000 cfs, which is close to the SOO-Year flood event. This easily

meets ADOT's 3-foot minimum freeboard requirement for the 50-year peak flow event on

Class I routes. I-lOis a Class 1 route.
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APPENDIX A

ROADWAY TYPICAL SECTIONS (STAGE III)



• • •
14' Min~ 10'

Exsl'-'O
we Csl,

Varies 23'. 29. or 3S'
0' -12', See Plans

3S'

54'

Exsll-IO
Mod Csl,

54'

Exsl'-'O
E8 Csl,

23'
12'. 24', or 36'

See Plans 10'

Varies
12'-24'
Shoulder

fl\~

Decel
Lane

-\P--' -.. -..-... ---, ----- ..A 1
pvml SIr .......-.-.--"!!j~~~~
Sci No. I ......--.-....--...... ---

Varies
0'-12'

12'

Lane

Varies
0' -12'

Shoulder

f-r1\
\lJ

Pvml SIr
ScI No, S

12'
Lo".

!L

L,f--

12'
Lo'"Lo". I

VarIes
0'-12' I

VarIes
, -4'

VarIes VdrIes /
40'-12'1 0'-12' I

Shldr I Ume -\-

:;I o.oZOYr, I' ~

"Sh7dr

Varies
28'-40'

_O.020YrI

VarIes
I 0'-12'TLa'" -,

12'

£xst 42~ MedlM BarrIer
wiVerlobl8 Height Sides I

".E~st7:::Cf:" Rd!,! 000 I Exsl p~~~ Rdwy I I

Lo".

--I~
Varies Varies

12' -24' 12' -0
Shoulder Aceel

Lane
12' 12'

~I Shoo~ ~.". I

_m_m-;,.,;:', I z;',;:', I
rUI'= IV."", • VI UU

W8 Sia 6648+00 10 6661+00.00
E8 Sia 6648+00 106661+00.00

12'
Lane

II
, "

£xsf 42- MedIan BarrIer

II
f Sir wiVariable HeIght SIdes

Exsl PeCP Rdwy
Y 76' or 82'

76' See Plans

TYPICAL MAINLINE SECTION~
<

I...,

!i
;;
!

~II

lIII

New Eslrella Ramp A
Inlerlm Sirlping

f
I
Varies

7'-24.8'

10' I Varies I 12'
Shoulder I Ramp

Lane

Varies
3S' -46.2'

-I
Varies

Sir/ped
Gore

Exsll·IO
we Csi,

-1~

54'

Exsll-IO
Moo Cst,

54'

EXSII-IO
EB Csi,

L,f--

23' or 29'

12'
Lane

New Eslrella Ramp 8
Inlerlm Sirlping

f
I

36'. 42'. or 48'

See Plans nr4' Min

I 2' I Varies IVaries, I

10'

New Eslrella Ramp A
Inlerlm Sirlping

f
I

Varies 34.6' -60'

W8 Sia 6661+00.00 10 6667+46.S2

Exsll'IO
Varies W8 Cst

23' -48.4'

EB Sia 6661+00.00 10 6664+94.76

Varies
i

12', Varies
Shoulder

R.vl.w
Stage III

PREL IhA INARY

_OF_

~ ROADWAY DESIGN SERVICES
2106

~ ARIZONA DEPARTI.lENT or TRANSPORTATION
l2/oril IHTERWOllAL rRANSPORrATI~ DIVISION

SARIVAL AVE TO DYSART RO

H7296 OIC I I

....
J F1oaEii'iS
(El.Y
eOEHN

1-10

TRACS NO.

«...
~...
Cii5iOI URS DESIGN SHEET NOT fO'

TYPICAL SECTIONS CONSTRUCT ION

Il<lUI{ i ~OWIOll OR R£ CORO 1NG

owe NO C-Ol.Ol

IJ 1.11/1 Exlsllng 2' AR-ACFC

TYPICAL MAINLINE SECTION

Ramp \- Siriped
Lane Gore

I I~ rk fh-J Wi-
4.1 1 __ r Pvml Sir

-N~;C~~b-8;G~ff~~'"'''' ...-.-.....-....-- ~rIN;,trJ Sci No. S

. T ope C. Sfd C-OS.IO we Sia 6667+46.52 10 6668+83.46

PI\ t,.onspOl" to tlcn'odot\23445t83 .110 _outs ld$_ w.d.n1"9- $0"1 YO I.d'J31"· t \oodd\.I-l••t.'rQodwoy\h 7296tyBl.DGN
211912008 9102tl5 AM



• • •
l

ASWILI (

8', 10'

I F~~ !SlATE I PRO,.oECl 1lO. !S::.' IST~~~\ r
19~1 I I

New [OiOiiAii5]
Estrella
Ramp 8

Cst
£

New
Eslrella
Ramp 8
InterIm
StrIpIng

f

VarIes

-I~-I ii I
1<:; Varies 12' Varies Fulure Sound Wall

Siriped Ramp Shoulder /

Gore Lane \ f!

I

- -._.. -.-.-

New
New Eslrella

Eslrella Remp A
Ramp A Inlerlm

Csi Sirlping
f f

I Exst 1-10 £xst 1-10 Exst 1-/0
WB Cst Med Csi EB Cst

VarIes
t € €

10' 23' 54' 54' 23'-56'

...jrL I .Ljf- ,A.

I II I II I Lane

28' /2' /2'

I
Sh/dr

I
L."" Shoulder

~
O.020YrI (J

~ID
ill ....••.•~:~••......•...•. __•.__ .._..----••••..•.--..;~:~..Str

Exst 42- Medl~n Barrier
----._- Pvmt Str wlVarfable HeIght Sides

Pvmt Sir
New Curb & Gutter Set No. I Set No.5 Set No.5Exst pccp Rdwy Exst PCCP Rdwy
Type C. Std C-05.1O 76' VarIes 76' ·/09'

New
Estrella
Ramp 8

Csi
€

..-

Varies
45,5' ,13.5'10 25', 1/.5' I 8', 10'

..'

~ I

..... _-- __ ...• ..- - "'1/
Pvml Sir ···..· ..·---·..·Amt Sir
Sci No, I Set No, 3

New Half 8arrler
w/Guffer \ Fulure Sound Wall

E8 Ste 6664+94.76 10 6670+23.13

TYPICAL MAINLINE SECTION

rh

-.
..-

,
;
;
;
;

Exst 1-10 ;
;E8 Cst ;

€ ;
45.5' 23'

0.020:«1
~

W8 Sta 6668+83,46 10 6672+14,19

VarIes
/1.5' ,8.5'to 17'

Paved
12' I Gore

Ramp I VarIesLene ____

0~~20:«ttI\ ffi

-00

New
Estrella
Ramp A

Cst
f

Verles10'

4'1L-~=~;;C==='=~ff~9#=;t:===::::::==:;:::t~
New C~;b"8:G~;;;;'"'''' ...~::; Str
Type C. Std C-05.10 set No, I

W8 Sia 6672+14,19 to 6673+52.70 E8 Sia 6670+23.13 106671+89.47

SARIVAL AVE TO DYSART RD

TYPICAL MAINLINE SECTION

(J 1./111 ExIsting 2' AR'ACFC

~s...
..."
CiEcifo

1-10

....
Jii'O'B'Elli
E E~ y

'BOEHH

URS

om
lovosl
~
,2/08

ARIZONA DEPARTMENT OF JRANSPORTA liON -T PR[L 1M INARY

Ro~l~~~ TR~:~~Tlo;J:e~o~ES \ Stage III

DESIGN SHEET l N~;"~R
TYPICAL SECTIONS I CONSTRUCT ION

I Of? RECORD ING

owe NO v·U.MU

TRACS NO, H7296 OIC l I I.__ OF~
pi \ tr O",pOI" to tot on \ odo t \ 2 3445183_ 1113_ou t.S Ide _WIden Z1'19_ s,,'", .. 0 l.dl;l'o" t \codd\'he.h \,.oodwolJ'h7ZQ6 ~02 ,DGN
21lq12008 Qz02dB AM



• • •
Varies

See Plans
23'

Exst 1-10
W8 Cst

£
54'

Exst 1·10
Moo Cst

£
54'

£XSf 1-10
E8 Cst

£
23' VarIes

See Plans

I f~~~ lsw~l PRO-€Cl NO. IS:.TI;~~~~~-1

I 'J I~"·I I I
[OIOUMAI15 I

.s&ulul
l

12' 1 12'~I-
?8'-1,L.12'

Lane
12'

Shoulder
10'

I
TCB Per Plans

v~r!,: Lane Shoulder

Ulilmele GradIng I I -- ,.,,,,,,,~'" ,.. P.~ I '(j!'m:t~01~1dlng
Hlnoe Polnl 1 ----I r

~II Pvml Sir Pvml Sir Pvml '~Ir _ - -.-- ..-..-- ..-v.~r.:e_:s........,==~==,.....;,
• Sci No.5 Sci No. 5 Sci No. IHI e Polnl Exst PCC~ Rdwy Exsf PCC~ Rdwy

1- --'7""6'- ---j 76 Romp Hinge PoInt

See Pldns For
Md'l'o",,' WIdenIng

Nol Shown
al BrIdge Corners

IPSS No. 41

VarIes

New
Estrel/d
Romp 0

Cst
f

12' IVdrles

JI.5'

I
Rdmp IRamp I
Ldne Lane
lO.020i!'.

. ~l~ I

"

BrIdge £xceptlon

fI\

Paved
Gore

VarIes----

Varies
8.5'10 17'

, .'

~

33.5'

"

I",
"'ct

~I ,:::,~'" i'
~r Woll \-i

~.::;-·;;.;lJ--I::.=--.=l:z;:-;:;---;;;;----;;;;;."'--~\--=-c-----"'.-..~ ,dl,
rh

£B Sia 667/+89.47 10 6692+25.74<
- £B Sid 6682+06.23 10 6683+59.23.

TYPICAL MAINLINE SECTION

"

rt\

'.
'.

33.5'

~

Paved
Gore

VarIes
i3.5'lo 25'

WB Std 6613+52.70 to 6695+09.52-
• WB Sia 6682+06.23 10 6683+59.23. BrIdge £xcepllon

i

i
'I

j
i
i
;
;
;
;
;
I
;
i
;
;
"'~""

'"

1/.5'8'

New
£slrel/a
Ramp C

Csi
f

·------..--·-------w-------Ji[ -..·:>~~~; Sir \jJ
Pvml Sir Sci No. J
Sci No.3 ---

10'

2'1 ~
l2'~ 1 1~':'11 VarIes

~ <2:~20~frh ~

See Plans For
Mdll/onel WIdening

Nol Shown
al Bridge Corners

IPSS No. 4i

~

New Half Bdrrler
w/Guller

£B Sia 6692+25.74 10 6693+32.96

.~

I

WB Sia 6695+09.52 10 6696+74.66

TYPICAL MAINLINE SECTION

[J Mill ExIsting 2' AR-ACFC

New Half Bdrrler
w/Guller

__ ~ -oI.fE ARIZONA DEPARTUENT OF TRANSPORTATION
tt"SiQI J ROBERTS 210 IHTERWOOAL TRAHSfIORTATlOH O!VISION
DIU. EELY 210 ROADWAY DESIGN SERVICES
OfCl£D e DEHN 2108

URS DESIGN SHEET
TYPICAL SECTIONS

...,~ T...... SARIVAL AVE TO DYSART RO

PREllliIlNARY

Stage III....,...
NOT FOR

CONSTRUCT ION
OR RECORD ING

owe NO C·03.0J

TRACS NO. H7296 OIC _OF_
p:\ t .. O....llpo .. ~Otl on\odot\234 45183. IHlI.out~, de_wld"nln9~ !l0"1 \/01. dl:l,or t\codd\.,hee\.1 ,,.oodwoy\1\72q6 ty03.0GN
2/J<V200B 9102:21 AM



• • •
f ~~~c:; !S1AT£1 I'llOJ£CTI'O, IS"JJ.TlsTM~~~lSI .SBUI~T r

9 I "" I I I I I
,New New I 010 MA 115 I
~ New £slrella Eslrella New

Eslrella Ramp C Ramp D Eslrella
Ramp C Interim InterIm Ramp D

Cst StrIpIng Sirlplng Cst

~ £ £ £~ £
g

E:xsf 1-10 Exsl 1-10 E:xst 1·10
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New Half Barr/er
wlGuffer
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1111

varies, /0'
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1 9 1;""[ I I I
~51

New Dysart
Ramp 0
InterIm
StrIping

> New Dysart
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Pvmt Str
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Varies 12'
Striped Ramp

Gore Lane
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Pvmt Str
Sct No.5

12' 12'
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12'

LMe
12'

Ldne I

EXST PCCP Rdwy
76'

[8 Sta 6850+91.85 to 6856+57.00

12' 12' 1 4'1

SMdr I HOV I I
0.020/(1

W8 Sta 6853+31.16 to 6856+87.97

I ,[1
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Pvmt Str
Sct No.5

Exst ~r::t~ Rdwy

I
VarIes

Striped
Gore

J
12'

Ramp
Lane

0.020Y"
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Shoulder

..·····~··-t........New Curb & Gutter
Type c. Std C-05.JO

New Dysart
Ramp C

~II
Cst
€ New Dysart

Ramp C
Interim
StrIpIng

I
€

III

~
10' ,Varlesl VarIes

TYPICAL MAINLINE SECTION

PREL IMINARY

[) Mill [xlstlng 2' AR-ACFC
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-J~lf,
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Lene
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Shldr

12'

sNdrl:~r
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~1 Lane
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Lene
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New Half Barrier
WB Sia 6873+21.00 10 6875+62.B2 £B Sia 6872+90.72 to 6874+50.00 w/Guller

Jf­
I~I r;

_____22!N?r-~.
New Heir Berrier
w/Gufter

TYPICAL MAINLINE SECTION

TRACS NO. H7296 OIC I
~~o row"" SARI VAL AVE TO DYSART RD

Stage III

OF_

PREL It.A INARY

NOT FOR
CONSTRUCT ION
OR RECORQING

owe; NO C-03.1'3

ROADWAY DES[GN SERVICES

DESIGN SHEET
TYPICAL SECTIONS

ARIZONA DEPARTI.4£NT OF' TRANSPORT ATlON
INTERWODAL TRANSPORTATION DlVISION

12/08

V08
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loV081"'"JR08Ern

[El.Y

'BiiEHH
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oc,..
0''''O«iro

9 See Slope £xceptlon T~ble
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Malntlne HInge PoInt
or Ret Wall

TYPICAL SECTION - WB EXIT RAMP
Lane ConfIguration Varies at tach TI
But Provides Four Lanes at TermInI

Ramp Hinge PoInt

10'

I
w
~

:~
!~

<f••/9 I:::
.........\..... ..~ ... ~X51 Ground

New Curb 8< Gutter
Type C. SId C·05.10
or Half BarrIer wlGutter

Pvmt Str
ScT No. J

Ramp
Cst
£

14' I 14'

20'
RoundIng

10' , 10'

TYPICAL SECTION - EB ENTRANCE RAMP

New Curb & Gutter
Type C, Std C-05.10

Y'O'I"/~.s

MaInline HInge PoInt
or Ret Wall

Ramp HInge PoInt

varieS

New Curb 8< GuTTer
Type C. Std C-05.10

20'
ROUndIng

10' , la'

2'1l

Ramp
Cst

VarIes £1 VarIes
10' ,8'to 38' 14'to 26'

Ramp HInge PoInt,~I
~:
l5'

E;~;..~~~~/· ..······..·...c.:-""'······"··I"""'----

New Curb 8< Gutter
Type C, Std C-05.10
or Half BarrIer wIGutter

MaInline HInge PoInt
or ReT Wall

TYPICAL SECTION - WB ENTRANCE RAMP

Ramp HInge Point

New Curb 8< GuTTer
Type C, STd C-05.10
or Half BarrIer wIGutter

I:
'''',~
,~

~ lL.......····.....mm\......nnm........ ''''''''''''\[X51 GrOUnd

[)2'

Ramp
Cst

VarIes £1 VarIes
14'T026' 8't026', 10'

20'
Rounding

10' 10'

TYPICAL SECTION - EB EXIT RAMP
Lane ConfIguration Varies at tach TI
But ProvIdes Three Lanes at TermIni

New Curb & Gutter
Type C, SId C-05.10

MaInline HInge Point
or Ret Wall20'

RoundIng

New Curb 8< GuTTer
Type C. Std C-05.10

varIes.

10' , 10'

~

14'

Ramp
Cst
£

Pvmt Str
Sct No.3

~

14'10'

New Curb 8< Gutter
Type C. Std C-05.10
or Half Barrier wIGutter,
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l5'

.......JJ ~ExsT GrOUnd/ _ 1.._ _ _ .
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9 See Slope £xceptlon Table

Il Add Additional Fwo Feet To Gutter On Ramps Where BarrIer Is Present.
Does Not Affect Location of HInge PoInt.
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ARIZONA DEPARTMENT OF TRANSPORTATION

INTERIlOOlllRlI<SI'OflTlTlONDIVISION
ROADWAY DESIGN SERVICES

DESIGN SHEET
TYPICAL SECTIONS

PAEL lMINARY

Stage III
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CONSTRUCT ION
OR RECORD ING
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APPENDIXB

ROADWAY DRAINAGE SYSTEM PLANS & PROFILES

(STAGE III)
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PRn 1t.lINAAY

Stage III

NOT FOR
CONSTRUCT ION
OR RECORD INC

_OF_

CBIlO to Infield Area

Pipe CrosslnQ lk'lCler Ramp A

70 OYSART RO

010-812021

C8116 to Infteld Area

NEW PIPE SUMMARY IHEE 7

ROADWAY DESIGN SBRVICES

AAIZON4 O€PARTMENT or TR4N$PORTATlON
jNT(RI.l(KUL TRIJiSPORI"T1l»1 DIYISIOH

2/01

VOi

''''IO'2iO

2.5

2.5

...
o J(lWElANQ
U IlllllAUS

~

1024,11

,I
102~.24

1-10

..'"CiCiiO

..~

END TREATMENT

205

20

20/15

5,5

5.0

CSP • CORRUGATEO STEEL PIPE
CAP - CQRRuGA TEO AlUMINUt.I PIPE
Rep • REINFORCEO CONCRETE PIPE
NRCP - NON-REINFORCED CONCR£T£ PIPE
NRCIPC? - NON-REINFORCE.D C.t.ST-[N-PL,II.CE CONCRETE PIPE
CHOPE?? • CQRRUCA TEO H!GH DENS Tty POLYET~YlENE PLASTIC PjPE

C'15,92

C-15,92

REMARKS

'28100 to Outlet

CBI02 to Outlet

- -
I

',5 _L 1 lO_L I 101l,G2 I 2,5 CBI04 to Outlet

1

C-15,911 I 5,0 I 1 '5 1 101l,75 I 12,5 I 1 I I I CBIOG to Outlet

4,5 I I lO 1 I IlOll,GS" I 12,5 I I I 1 I CSI08 to Outlet

NOTEI
PIPE OPTIONS SELECTEe ARE THOSE
REQUIRED TO '-AEET "'!Nll,IUIoI
SERViCE LIFE.
SHADEO PIPE OPTION FIELDS
ARE NOT ALLOWABLE A.L TERNA lES.

Gi PIPE CORRUGATION
A 29',xY 0 6x2

6 I 3xl I EI ~~I
C I 9x2Y, I 9x2Y,

NOTE,
FOR PIPE CULVERT PLACEMENT
SEE: STANDARD DRAWINC C·13.15

FILL HEIGHT RANGE TABLE (Ft.1
RANGE NO, I 2 3 4 5 6 7 6 9 10 II 12

FILL > I 3 5 6 II 15 20 25 30 40 55 70
HEIGHT IFt.l < 3 5 6 II 15 20 25 30 40 55 70 90

Q ShOULO fiElD CONQlTIONS VARY rRi,l1ol TIiE RANCE INOIUT(O. CONTACT OCSI(;N
FOR Rt·t ......lUAII()H or PIP( DESICN MEOUIR[toIENI5.

0'";::
~~

v,

NOT[:
THE ZEROS IN PARENTHESIS CO. 0.0 & 0.001 IN
THE HEADINC OF SQI.lE OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

PI\.TRtlNSPOR T tJ. TION\AOQT\234 4S1 63. 110.0"u,do.Wlclomng.S."lvol.Dyu."1,. \CtlOQ\Snuo u\O"olnogo\h72Cj6:opl.dgn
21Z412e08 12:36:JCl PH

1'10 EB It. GGGhBO SS.lG' RI I 104

10 It. 6G65.75 10l' RI

1-10 ES It. G665'75 SI,G8' Rt

~j 1-10 'B It. 666H8,52 SO.5' . 102

i ~l,;,'",'",0~5;eI·EGsG",67;"'",4Siii,5..2",,,,9G..' ;;,;lt~f>E=$==""'__"""__
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FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. I 2 3 4 5 G 7 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 70
HEIGHT 1Ft.! < 3 5 8 II 15 20 25 30 40 55 70 90

Q SHQlJtO flElO CONOITIONS "'lRY ~Il(»,l TIlE AANC{ /NOICATEO. CONTACT DeSIGN
rOil A[-(V.lLUUION or PIPE DE:SI~ R(OUIREuENTS.

END TREATMENT

(SP - CORRUGATED STEEL PIPE
CAP • CORRUGATED AlU~INUM PIPE
Rep - REINFORCEO CONCRETE PIPE
NRCP • NQN·REINFORCEO CONCRETE PIPE
NRCIPCP - NON·REINFORCEO CAST-IH-PLACE CONCRETE PIPE
CHQPEPP - CORRUGATED HIGH OENSTIY POLYETHYLENE PLASTIC PIPE

."" o JEFlUE~D b~~~ ARIZONA DEPARTMENT OF TRANSPORTATION PREL l~ INARY
lNT(RUOD_L TRANSPORT_TION DIVISIO~

ORi~ l.l"o'ILLlU.IS 2/08 ROADW A Y DES ION SERVICES Stage III
Cl(Cl(JI OSCH.... ua 2/08 Review

URS NEW PIPE SUMMARY SHEET NOl FOR

COt-:STRUClION

-" J~''''
OR RECORD ING

1-10 SARI VAL AvE TO OYSART RO owe NO C;-05.02

010-6(2021 _OF_

NOTE:
PIPE oPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUt.4
SERViCE LlfE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE Al TERNATES.

NOTE,
fOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C·U.15

NOTE:
THE ZEROS IN PARENTHESIS (0, 0.0 & 0.001 IN
THE H[ADING OF' SOME OF THE COLUMNS ARE THE
RE:COMM[NOm PRECISION OF THE VALUE TO 8£
ENTERED IN THE COLUMN.
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REMARKS

.... 0A1[ ARIZONA O[PARIU[NT OF TRANSPORTATION PREll~ INARY."" DJEAt.I[L_HO '" ItH£ltUOO.I.l TRANSPORTATIO.'iCt'ltSlOH
Stage III.,~ 1.1 WllllAl.IS 110. ROADWAY DES[GN SERVICes

""" o SCHAU8 110ft R,vltw

NEW PIPE 5UMMARY 5HEE1 NOT FOR
CONSTRUCT ION
OR R(CORO INC

I~IO I SARIVAl AV£ TO DYSART RD OWG NO G-OS.D]

OI0~B(2021 _OF_

END TREATMENT

H=I=t1=...=j::j#j 1.lH119 to Bullard "dsh

JOIIO! I r 996.11
,

111.5 I T CBIJO to Outlet
---

I
, -, I

10/151 1996.56 1 1 I 1.5 CBIll to Outlet
---I I

1
--

[l(tend [xlstlrlQ Storm Drdln to

Ditch '0'

5.5 == 10/15 991.60 I 1.5 C8136 to Outlet

---

5.5 30 I 1000.94 I 1.5 I C6138 to DrdindQ6 Oitch
- --

E>ctend Storm Or din to Oltch '0'

~. ~._- _.-:::::
2.5 - -- CB140 t~ Dr~ln~06 Citen .0:

C5P • CORRueA TEO STEEL PIPE
CAP - CORRUGATEO ALUMINUM PIPE
RCP • REINFORCED CONCRETE PIPE
NRCI' - NON-REINfORCED CONCRETE PIPE
NRCIPCP • NON-REINrORCEO CAST-iN-PLACE CONCRETE PIPE
CHOPEPP • CORRUGATEO HICH DENSTty POLYETHYLENE PLASTIC PIPE

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REDUIRED TO IoAEEr lrolIN)I.4Ut.4
SERVICE LIFE.
SHADED PIPE OPTION nELOs
ARE NOT ALLOWABLE AL TERNI\T£5.

Q PIPE CORRUGATION
A 2iV"Y, D 6,2

B I 3xl I E I ~~I
C I 9'2Y, I 9x2Y,

NOTE,
FOR PIPE CULVERT PLACEMENT
SEE STANDARO DRAWING C-IJ,I$

NOTE,
THE ZEROS IN PARENTHESIS 10. 0.0 & 0.001 IN
THE HEADINC OF SOI.l( OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE 1Ft.>
RANGE NO. I 2 1 4 5 6 1 B 9 10 11 12

FILL > I 3 5 B 11 15 20 25 30 40 55 70
HEIGHT IFt.l < 3 5 B 11 15 20 25 30 40 55 70 90

o SHOULD 'IElD CONDITIONS VARY f'AOU THE AIJ','C( lNOIC.lTtD. CO~UtT OESItH
HIM ItE-EVALUATlON Of PII'£ OESlc.: REOLAREt.lEHTS.
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REMARKS

ExisTln<;l Pipe fo New Retdinln_Q__

CBJ52~iM~

••' 1

CBlI8 to ""'61

Ramp B Infield Ared

CBI56 to BullardAve-

CBIGO to ""161

1__1 Ramp C Infield Ared __

'br.51
I
l'

""-_-1--"",,,-
1.1

""'"
~

1~5

END TREATMENT

CSP - CORRUGA TED STEEL PIPE.
CAP - CORRUGATED II..LUM!NUM PIPE
RCP - REINFORCE.D CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPC? - NON-REINFORCED CAST-IN·PLACE CONCRETE PIFE
CHOPEPP - CORRUCATEO HIGH OENSTIY POLYETHYLENE PLAS TIe ?lFE

10 J[RI.I~~D lotl~ ARIZONA OEPARr~ENT or TflAN$PORTHION PRELIMINARY.'" INTERUOOAlTRWORTATIONOIVISIO!l
Stage III""~ "'WllllJ.US 21011 ROADw A Y DESIGN SERVICES,.." OSCH,l.\AJ 2/011

Rtlvl~w

URS NEW PIPE SUMMARY SHEET NOT FOR
CONSTRUCT ION

-",-10 J."~
OR RECORD ING

SARIVAL AVE TO DYSART RD OWG NO c-os.O~

010-SI202> _OF_

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE,
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNAT£S,

NOTEI
FOR PIPE CULVERT PLACEMENT
SEE ST ANDARD DRAWING C-13,15

NOTEl
THE ZEROS IN PARENTHESIS CO. 0.0 & 0.001 IN
THE HEAOING OF SOUE OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED !N THE COLUMN.

FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. I 2 3 4 S G 7 8 9 10 11 12

FILL > I 3 5 8 11 IS 20 25 30 40 SS 70
HEIGHT 1Ft.> < 3 5 8 11 IS 20 25 30 40 5S 70 90

Q Sl1OlJlO FI(tO CONDITIONS VJ.RY n~ol.l l'HE 'UNGI: IN(llC4UO. CONueT DESIGN
fOR /l[-[VJ.LUATION Of PIPE O(SIGN REOUIR[I,/[NT$.
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NOTE,
FOR PIPE CUI.VERT PLACEMENT
SEE STANDARD DRAWING C-IJ.15

REMARKS

CB[6' to Outkl!

~H[6J to fCO~C

C8176 to Outlet

Re~lonol Retention Bc3sln

ExtensIon of PIpe 168

C611< to C8176

[x tensIon of Pipe 110

C6166 to Outlet

=I (xlenslon o-f-Plpe 177

1.5

\~I

999.5J

991.91

1006.70-'

996.'0

=0-.;0.;;

1001.19 I

I
( [006.\9 I [ 1.5

.....-"<":

101J.<1 I 1.\

-
10I'.4J I 1.5

~
ARIZONA OEPARTt.lENT Of TRANSPORTATION PRElll.11NIoR'l'."" o J(INCL"ND 2101 INT(RIIOOllTR&NSI'OR!ATJO,OjOlwlSlOH

Slag" III~.n 101 YlllLIU,lS flOI ROADWAY D&SIGN SERVICES
0"'" OSCltAIJR 2101 R......w

URS NEW PIPE SUMMARY SHEET NOT FOR
CONSTRUCT tON

J:«"~
OR RECORDING

[-10 SARI VAL AVE TO OY5ART RO OaCNO r.~.~

TRAC5 NO. HT2% OIC I I 010-812021 _ OF

END TREATMENT

[5

~O7.0

9.[

6.0

CSP • CORRUGATED STEEL PIPE
c.? ~ CORRUGATED ALUMINUt.l PIPE
Rep • REI":-ORC(O CONCRETE PIPE
NRC? - NON-REINfORCED CONCRETE PIPE
NRCIPC? - NON-REI~'fORCED CAST-IN-PLACE. CONCRETE PIPE
CHOPE?? - CORRUCATED HIGH OENSTIY POLYETHYLENE PLASTIC PIPE

NOTEl
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET ~INI"'UIol

SERVICE LIFE.
SHADED PIPE OPTION F'IELOS
ARE NOT ALLOWABLE AUERNATES.

[;l PIPE CORRUGATION
A 2r,xY 0 6x2

B I 3xl I E I ~~I
C I 9x2Y, I 9x2Y,

FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. I 2 3 4 5 6 7 8 9 [0 II 12

FILL > I 3 5 8 \I IS 20 25 30 40 55 70
HEIGHT Ift.l < 3 5 8 II IS 20 25 30 40 55 70 90

Q SItOtJLO nElO COlfllltONS VUY FROl.I THE RANCE It()IC''HO, CONIACT DESKiN
FOR RE-EVALUATION or PIPE OESICH R(OUIR[t.iDHS,

NOTE;
THE ZEROS IN PARENTHESIS 10. 0.0 & 0.001 IN
THE HEADING OF SOt,lE OF THE COlUUNS ARE THE
R£COMMENDEO PRECISION Of THE VALUE TO BE
(NTERED IN THE COlUMN,

P;\ TRANSPOR TAT ION'AOOT \23" ~SIOJ_110.0vt:\.d", _.... lden'ng_So.. ' ..C11.0'Jj:lo.. t \CADO'S"••U'O..otn4ge\h72'l6spS.d9"
2124/2008 12136;50 PM
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FILL HEIGHT RANGE TABLE IFt.1

-~-T ~'I-I-K-H+-H5
6 7 B ~ 10 II 12

FILL > I J 5 B II 15 20 25 lO 40 55 70

HEIGH7 1Ft.) < l 5 B II 15 20 25 lO 40 55 70 ~O

o SI10lA,O n(lo COHOlllONS VAFlY rROlol TME FIANCE IJ'tOICAIEO. CQNUCl O(SICN
rOR~-fvAlUlT1ONOrPIPEOE5Ir.NREOUlIlE"'[NT!;.

PREL 11.1 INARY

Stage III

NOT rM
eONS TRue I ION
OR RE CORD J~c

A.yl.w

_OF_
~CNO C-05.OE.

REMARKS

010-6(202)

IrriOdtlon line

e8183 to Outlet

CBIBI to CBIBl

Pipe for Futlre CMCh Under

C8180 to Outlet

ExtensIon of 36' Rep

C8119 to Outlet

PIpe for FutlYe Cdtch Under

Extension of 36' Rep

Irrl(1Mlon LIne

litchfield ROdd RdlTlp B

TO DYSART RQ

NEW PIPE SUMMARY SHEET

1 1

1.5

URS

991.19

1015.56

1-10

i~

END TREATMENT

1----1

J55.5

1.0

CSP • CORRUGATED STEEL PIPE
CAP ~ CORRUGA TEO ALUt.lINUI,l PIPE
RCP - REINFORCED CONCREiE PIPE
NRCP • NON-REINFORCEO CONCRETE PIPE
NRCIPCP • NON-REINFORCED CAST'IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

o·

C·15.91

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REDUIREO TO ),lEET '-lINII,lUM
SERVICE LIFE.
SHAOEO PIPE OPTION FIELOS
A.RE NOT ALLOWABLE ALTERNATES.

[;oj PIPE CORRUGATION
A 20/: xV, D 6x2

B I lxl I E I ~~I
C I ~x2Y, I 9x2Y,

NOTEI
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

c:­
;::0

~~

'"

NOTEI
THE ZEROS IN PARENTHESIS 10, 0.0 &. O.COI IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMI.IENOEO PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUl.lN.
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FILL HEIGHT RANGE TABLE (Ft.1
RANGE NO. I 2 3 4 5 6 7 B 9 10 II 12

FILL > I 3 I B II 15 20 25 30 40 55 10
H£IGHT 1Ft,) < 3 5 B II IS 20 25 30 40 55 70 90

Q ~ULO fIELD CONDITIONS VAR' FROU Til£. RANG( lNOICAlED. C~UCT IXSICH
FOR 1l[-[VAlUUION OF f'1"[ DESICN R[DIJIR(I.l[HTS.

NOT FOR
CONSTRUCT ION
OR RECORD INC

PFiEL 11.llNAFlY

Stage III

_OF_
OllCHO C·~.OJ

REMARKS

010-6(2021

cBlef!o £,lslln9 fCOMC

CBlBB to MHI89

CBI90 to MHI91

C8192 to Outlet

Reolondl RetentIon Bdsln

C8194 to outlet

C8189 to Exstln<J CMCh 84sln

LItchfIeld RoOCl Rd'TlP A

Reolondi Retention BdSrn

MHI91 to Exlstrn<;l Ceitch 80sln

NEW PIPE SUMMARY SHEET

ROAOWA Y DHSION SER VTCRS

ARIZONA DEPARTloCENT or TRANSPORTATION
INT£RuOOALTRANsPORTATlt»iOIV!SION

'2/0'
mi

~"
io"i'F

..
~loJIJ't.ltlANO

URS
::0 I~ ;~~~~~s

END TREATMENT

CSf' • CORRUGATED STEEL PIPE
CAP • CORRUGA TEO ALUMINUU PIPE
Rep • REINfORCED CONCRETE PIPE
NRCP • NON-REINFORCED CONCRETE PJ?E
NRCIPCP • NON-REINFORCED CAST-iN-PLACE CONCRETE PIPE
(HOPEPp· CORRUGATED HIGH DENST]v POLYETHYLENE PLASTIC PIPE

• .1 I I I 1990.10~~I

\.0 I \0 I I I 1001.39 I 2.1

I

C-18.10 \.' 981.•0

C-II.92 5.0 135 I I 1001.1. I 2.1

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIIo'W

SERViCE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWI\8LE ALTERNATES.

(;j PIPE CORRUGAnON
A 2¥]XY 0 6x2

B I 3xl I E I ~~I
C I 9x2Y, I 9x2Y,

NOTEl
rOR PIPE CULvERT PLACEMENT
SEE STANQARD DRAWING C-I3.15

0";:;
,'0

'->

NOTEI
THE ZEROS IN PARENTHESIS 10. 0.0 & 0.001 IN
THE HEADING OF 5QI.l[ OF THE COLUMNS ARE THE
RECOMMENDED PRECiSION OF THE VALUE TO BE
ENTERED IN THE COLUMN,
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NOTEI
FOR PIPE CULvERT PlACEtJENT
SEE STANDARD DRAWING C·13.15

_OF_

R.vl.w

010-8'2021

~ ~
~tCIOOl SUI£ P~~ACI "'lI. ,.g. ~w![H 'S eu\

9 <PII. 010·8(2021

I 010 MA 126

NEW PIPE SUMMARY SHEET NOT FOR
CONSTRUCT ION
OR RECORD INC

ARIZONA DE?ARH.lENT or TRANSPORTATION PREL l~ INARY

Rci~~~~~~ TR~~~~J1°;i:e~~ES Stage III

1-10

URS

elllWl;

O(OlEC

END TREATMENT

CSP • CORRUGA TED STEEL PIPE
CdP • CORRUGATED ALUMINUtJ PIPE
Rep - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCl?CP • NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEP? • CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTE:
PIPE OPTIONS SELECTED ARE THOS(
REOUIREQ TO I.lEET MINI~U'.l

SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE Al TERNATES.

IA PIPE CORRUGATION
A 2r,xY, 0 6x2

8 I 3xl I E I ;~I
C I 9x2Y, I 9x2Y,

FILL HEIGHT RANGE TABLE {Ft,1

RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12
FILL > I 3 5 8 II 15 20 25 30 40 55 70

HEIGH7 ,Ft.l < 3 5 8 II 15 20 25 30 40 55 70 90
o $HOUlOflElOCONOITIO"'S VARYfROlol THE RANCE 11'lOICAT(O,CO",UCT OESle",

FO~ RE-(VAlUATION Of PIPE DESIGN REOUIReuENTS,

NOTEl
THE ZEROS IN PARENTHESIS 10. 0.0 &. 0.001 (N
THE HEADING OF SOtJE OF THE COlUtJNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.



• • •
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A."l.ow

_OF_010·812021

NEW PIPE SUMMARY SHEET NOT FOR
CONSTRue, ION
o~ AlCORO INC

~"lO..c·CS,O!l

ARIZONA OEPARTWENT or TRANSPORTAIIOH I PAEL ]I,lINARY

R6~~~~ lR~~~~Tl~EO~V~i~R.C; Stage III
'~

()I.1f'j

''foro

URS
1·10

END TREATMENT

C8220 to Dys~rf ROcld

Ramp 0 Infield Area

~YS""IRO.d
Ramp C Infield Are~

~ C8124- toOY"" Rood

RCimo C Infield Med

5.5 I I I I r 1004.57 I I 2.5 C8226 to Outlet

I
30.1 _L .1 1001.40 I 2.5 C6221 to Ordlndqe DitCh

40 919.67 I 2.5 C8m 10 "H229

--
JO 991.27 2.5 CB2]0 to DfdfndQe Dltcn

.-~

4
2'5

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED AlUl,lINU~ PIPE
Rep • RE1NF~CED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRC1?CP • NON-REINfORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRtJ(jATEO HIGH DENSTlY Po\' YETHYLENE PLASTIC PIPE

NOTEI
PIPE OPTIONS SElECTED ARE THOSE
REOUIRED TO l,lEET I.A!NlI.lUM
SERVICE LIFE,
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGA TJON
A 29',xY, 0 6x2

81 3xl I E I ~I
C I 9x2Y, I 9x2Y,

NOTEI
FOR PIP( CULVERT PLACEMENT
SEE STANOARO DRAWING C-I3.15

FILL HEIGHT RANGE TABLE IFt.1

RANGE NO. I 2 3 4 5 6 7 8 9 10 11 12
FILL > I 3 5 8 II 15 20 25 30 40 55 10

HEIGHT tFt,) " 3 5 8 II 15 20 25 30 40 55 10 90
Ii) SHOULD FIELD CONOITlDNS VARY FRO\I lHE RANG[ lHOICA1EO. CONIACI Of:SICN

FOfIRE·["IALU"'1I0NOrPIPEOf:SICNREOUIR(~IS.

NOTE:
THE ZEROS IN PARENTHESIS 10, 0.0 &. 0.001 IN
THE HEADINC OF SOt.lE OF THE COLUMNS ARE THE
RECOMI.4ENDEO PRECISION OF THE VALUE TO BE
ENTERED IN THE COlUMN,

to St. 6154-00 •.' Lt

:11 Sheet T_~_.b



P:\ I RQNSPOR TA T10N\ADDT\234 45163.1I0. Dun ,de. 'W,de"'''g_So .. , ,,'" I.D!l~o"l \CADO\Sl,ee u \0"""""'ge \1, 72Q6sp10.dg"
212412006 12:37:03 PM

NOTEI
FOR PIPE CUL VERT PLACEMENT
SEE STANDARD DRAWING C-13.IS

NOT rOR
CONSTRUCT ION

OR RECORD I NCo

PREL \M)NARY

Stage III

_OF_010-612021

$tubout to CB302

CBJ02 to CBJO'

TO DYSART RD

NEW PIPE SUMMARY SHEET

ROADWAY DESIGN SERVICES

ARIZONA DEflARTI.4ENT or TRANSPORUTION
lNl(RltlDOAlTRAt/SPORTATIONDtvISIOH

l.IIIILllAl.IS
~

""~

URS
1-10

C{~ICH

I ! , t" .,~-I -I- 3 I I CB238 to Outlet -

""~"oro

END TREATMENT

CSP • CORRUGATED STEEL PIPE
CAP • CORRUGA TEO ALUMINUM PIPE
RCP • REINFORCED CONCRETE. PIPE
NRCP • NON~REINFORCEO CONCRETE PIPE
NRCIPCP ~ NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
C~DPEPP - COR RUGA TEO HIGH OENSTIY POLYETHYLENE PLASTIC PIPE

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNA TES.

IA PIPE CORRUGA nON
A 2."xY, D Gx2

B I 3xl I E I ~~I
C I 9x2Y, I 9x2Y,

FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. I 2 3 4 5 G 7 B 9 10 II 12

FILL > I 3 5 B II 15 20 25 30 40 55 70
HEIGHT IFt.1 < 3 5 B II 15 20 25 30 40 55 70 90

Q SMOLjLD flELO CONDITIONS VARY fROlol THE RANCE "''OleA TEO. CONUCT OESleN
fOR R(-EVALUATION OF PIPE DESICN REOU1REv[IlTS.

NOTE:
THE ZEROS IN PARENTHESIS 10. 0.0 & 0.001 IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUt.4N,
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R.",I,w
Stage 111

PRElIU,INARY

_OF_

REMARKS

010-BC2021

NEW PIPE SUMMARY 5HEET

ROADWAY DESIGN SERVICES

ARIZONA OEPARTMENT OF TRANSPORTATION
INT[RJM)OAllRANSPORTATKlNDlVISION

URS

/lll'll lJ WllLl'IolS
~DSCH'U8

'""(l5OI 10JEIlI,IEL.NO

END TREATMENT

CSf ~ CORRUGATED STEEL PIPE
CAP . CORRU(;A TED ALUJ.lINUM PIPE
Rep - REINFORCED CONCRETE PIPE
NRC? • NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PlACE CONCRETE PIPE
CHOPE?? • CORRUGATED HIGH DENST1Y POLYETHYlENE PLASTIC PIPE

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET I.IINII,IUt.l
SERVICE LIFE.
$HADEO PIPE OPTION FIELDS
ARE NOT ALl.QWA6LE ALTERNATES.

,. PIPE CORRUGA710N
A 2'V,xY, 0 6x2

8 I 3xl I I 3xl
E or

C I 9x2Y, I 9x2Y,

NOTEI
FOR PIPE CULVERT PLACEMENT
SEE STANDARD CRAWING C-13.IS

oC:
~,

,0

'"

FILL HEIGHT RANGE TABLE IF t.J
RANGE NO. I 2 3 • 5 6 7 8 9 10 11 12

FilL > I 3 5 8 11 IS 20 25 30 40 55 70
HEIGH7 1Ft.) < 3 5 B 11 IS 20 25 30 40 55 70 90

Q SHOUlD FIELD COhCll1DNS nllY FRCJol Tit( RANI'.( IMllcnEO. CONUCT DtSIGN
FQR RE-£V'lU.nIOH Of PIPE OESICHR£OIJlREuEH1S.

NOTEl
THE ZEROS IN PARENTHESIS to. 0.0 & O.OOl IN
THE HEADING OF SOt.lE OF THE COl..UM.'IIS ARE THE
RECOMMENDED PRECISION Of THE VALUE TO BE
ENTERED IN THE COLUMN.

P, \ T~nNSPOR T1'\ TION'''OO T'234 45183~ 110.0.., h,do.W,don '"9.So'", .01 ~O'i~0""\ CAOQ'Sh•• ", \0.. "Inog_ \h72Q6"p ll.dgn
2/2412028 12:37:09 PM

CBll4 to CBll6

~

4.0 lO 100l.l6 I 2.5 C8316 to Outlet

.- -
l.' 1006.55 CBll6 to CBl20

l.4 40 1005.7\ I 2.5 CBl20 to C1Ytf ..,

Stubout to CBJ2~

1014.72 C6l24 to CBl25

,5'lt

In~
Sheet
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NOTEI
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C·[3.[S

Rev;.w

TOOYSA~

010-8'2021 I _ OF_

NEw PIPE SUMMARY SHEET NOT FOR
CONSTRUCT !ON
OR RECORD I NG

ARIZONA DEPARTMENT or TRANSPORTATION PREL 11.1 INARY

Rt1~RIJ':~~ JR~:~~H~~~~~~ES Stage III

URS
1-10

OM
CiiCiED

END TREATMENT

CSP • CORRUGATED STEEL PIPE
CAP - CORRUGh TEO ALU~INUl.l PIPE
RCP ~ REINFORCED CONCRETE PIPE:
NRCP • NON·RE[NFORCED CONCRETE PIPE
NRCIPC? • NON-REINFORCED CAST·IN-PLACE CONCRETE PjPE
CI<OPEP? - CORRUGATED H[GH OENSTlY POLYETHVLENE PLASTIC PIPE

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO I.AEET t.4/NIMUM
SERVICE LIFE,
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNA fES.

J;;J PIPE CORRUGATION
A 29']x1' 0 &x2

B I 3x1 I E I ~~1
C I 9x2Y, I 9x2Y,

FILL HEIGHT RANGE TABLE 1Ft.>
RANGE NO. I 2 3 4 5 & 7 8 9 10 11 12

FILL > I 3 5 8 11 15 20 25 30 40 55 70
HEIGHT 1Ft.) < 3 5 8 11 15 20 25 30 40 55 70 90

o SfiOULD FIELD CONDITIONS v.urr FROM TilE RANGE INDICATED. CONflCT OES1(;N
rORA(·£VA,LUATIONOf PIPE O(SICNAECUIR£lol[NTS.

N01E:
THE ZEROS IN PARENTHESIS 10. 0.0 a. O.OOl IN
THE HEADING OF SOI.A( OF THE COLUt.ANS ARE THE
RECOt.l.MENDED PRECISION OF THE VALUE TO 8E
ENTERED IN THE COLWN.
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REMARKS

CB500 10 CB501

CB~IO-iO-pTD9i6J

CB~OB 10 Oulf.11

B~sin

CB~02 to Outlet

C6404 to Outlet

~eorondAetentlon BMfn

CBSOTIOEXI,'llnQ FCOUC

Pref~brfcifed- Tee--Conn-ectlon

Cmno-OUtf.u

, CB~06 to fxlstriiQ-Reten-i{on -

2.5

2.5~

2.5

Ts-1001.91

1001.51

100J.121,~!

OJ£R~~ ~~~ ARIZONA OEPARTUENT or TRANSPORTATION PRrl 1l,lINIIRY
O!:SIQI INIF.RUOOAl.1RlHSPo:I1ATION01YISIOH

Stage III"'. "'WIlLl ....S 2Ioe ROADWAY DESIGN SER.v'CF~c;

""" o SCH4U!l 2108 R,vlew

URS NEw PIPE SUMMARY SHEET NOT FOR
CONSTRUCT ION

r'~
OR RECORD INC

1-10 SARIVAL AVE 70 DYSART RD OIl'C NO C;-05.13

010-B12021 _OF_

-j997.12-

END TREATMENT

15

II

20

20

IOI~I-' ---.n()()J.I2-

5.5

5.5

•.0

5.5

~J5

CSP • CORRUGATED STEEL PIPE
CAP • CORRUCATED ALuulNUM PIPE
Rep • RE!NFOAC£'o CONCR~TE PIPE

NRCP - NON-REINfORCED CONCRETE PIPE
NRCIPCP • NON-REINfORCED CAST-iN-PLACE CONCRETE PIPE
CHOPEPP - CQRRUCflTEO HICH OENSTl'Y POLV[THYLENE pUisne PIPE

C-15.91

C'II:91

'~'C:15:91

NOTE:
PIPE oPTIONS SELECTED ARE THOSE
REOUIRt:O TO UEET I.lINII.lUU
SERVICE I.lfE.
SHADED PIPE OPTION fiELDS
ARE NOT ALLOWABLE AI. TERN AfES.

[;j PIPE CORRUGATION
A 2¥,xY D 6x2

B I 3x1 I E I ~~I
C I 9x2Y, I 9x2Y,

NOTEI
FOR PIPE CULvERT PLACEMENT
SEE STANDARD DRAWING (-13.15

0<:
;::..""

NOTEI
THE ZEROS IN PARENTHESIs {D. 0.0 & 0.001 IN
THE HEADING OF SOI.lE OF THE COLUMNS ARE THE
RECO~.~ENOEO PRECISION Of THE VALUE TO BE
ENTERED IN THE CCLuuN.

FILL HEIGHT RANGE TABLE IFt.1
RANCE NO. II 2 3 4 I 5 6 7 I B 9 10 II I 12

Fill > I 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) < 3 5 8 II 15 20 25 30 40 55 70 90

Q SHOUlD fiELD COl<llllOHS VARY fllO... TliE RlHC[ INOICutO. CONTACT OUICH
fOR IIE-tV'-LUAlieH Of PIPE OES1CN REOUIII(I.((IlTS.

Rt 10-'106>68.25 87.5' l I

~jl'OSt.17'1040'll 1=~1I81rd Ave Rp A SI. 17'70 11.5' R~ ~02
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NOTE,
FOR PIPE CULvERT PLACEMENT
SEE STANDARD DRAWING C-13.15

Stage III
R.vi.w

PREL 1M INARY

NOT FOR
CONSTRUCTION
OR RECORD INC

_OF_
OIl"CNO C-OS,1e

010-B(2021

NEW PIPE SUMMARY SHEET

ROADWAY DESIGN SERVICES

ARllONA DEPARTMENT OF TRANSPORTATION
INIERlJOOAl TR.lNSPO~TtTION OIYISIO!I

URS

""IX~IDI 10 JERI.lELj,NO

:;~ I~ ;~~~I~~S

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON·REINFORCED CONCRETt: PIPE
NRCIPC? - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGJ,TEO HIGH O£NSTlV POLV::THYLENE PLASTIC PIPE

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO t.A££T MINI~UM

SERViCE LIFE.
SHAOEO PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

FILL HEIGHT RANGE TABLE IFt.l
RANGE NO. I 2 3 4 5 & 7 B 9 10 II 12

FILL " 1 3 5 B 11 15 20 25 30 40 55 70
HEIGH7 1Ft,) < 3 5 B 11 15 20 25 30 40 55 70 90

Q SHOULD FIELD CONQITlONS VARY FROf,l THE RANGE lNOICATE.O. CONUCT OESICIl
~OR R[-EVj,LU,l.Tl0H OF f'IP( DESICN REOUIREMENTS.

NOTE I

THE ZEROS IN PARENTHESIS lO. 0,0 & 0.00) IN
THE I-IEADING OF SOt.lE OF THE COlUt.ANS ARE THE
RECOMt-lENDED PRECISION OF THE VALUE TO BE
ENTE.RED IN THE COLUt.lN.
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NOTE:
FDA PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

-tD JEIII.IE~NO (::T~8 ARIZONA OEPARn.IENT OF TRANSPaRTAlION PRn IlIINA,RY."" IHTERUODAlTRAIo/SS'OllTATIONDIVISIOH Stage III..." YlIllLI,I,U'$ 2/08 ROADWAY DESIGN SERVICES

""" D SCHAU8 2/08 R.vl.w

URS NEW PIPE SUMMARY SHEET NOT FOR
CONS TRue TION

I'«"~
OR RFCORD INC

1-10 SARIVAL AvE TO DySART RO olte "'0 e-OS.15

010-812021 _OF_

END TREATMENT

CSP • CORRUGATED STEEL PIPE
CAP • CQRRUGA TED ALUl.lINUf-l PIPE
Rep • REINFQRCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCI?CP • NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATED HICH OENSTlY POLYETHYLENE PLASTIC PIPE

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MIN(MUI.l
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT AllOWABLE AL TERNATES.

III PIPE CORRUGA710N
A 29',xY, 0 &x2

8 I 3xl I I 3xl
E or

C I 9x2Y, I 9x2Y,

FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. t 2 3 4 5 & T B 9 10 II 12

FILL > I 3 5 B II 15 20 25 30 40 55 70
HEIGHT 1Ft.> < 3 5 B II 15 20 25 30 40 55 70 90

Q ~lO flElO CONOlTIOHS VARY fROloI THE RANCE INOICATEO. CONTACT OESICH
FOR R(-EVAlUAT1ON OF PIPE OESICN REOUIFlEt.l(NfS.

NOTEI
THE ZEROS IN PARENTHESIS 10. 0.0 &. 0.001 IN
THE HEAQING or SOr.lE OF THE COLUMNS ARE THE
RECQIolM[NOEO PRECISION Of THE VALUE TO BE
ENTERED IN THE COLUMN,
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Dumped RlprQP

;"

RIPRAP APRON LOCATION
PIpe Station 0 L W T 050 =6" 050 =9"
or Lccatlon IINi 1FT! 1FT! IINi 9130051 9130052 Remarks

ICY! ICY)

DETAIL 01
NOTES

The geometrIc shape of the apron may vary to
match the exIsting site conditions as dIrected by the EngIneer.

PI\ TAANSPOR Ttl TION\AOOT\23445183~T1 'LOuts Ide ~Widen I"9.5 Ol"lve J• DYllort\CADO\Sh•• til \Or-Ol nage\ n72CJ6dd01.dg"
z/251Z00B 6:07:11 AM

""'"...""".lD

....
~
M WILLIAlo4S
~

RIPRAP APRON

[O~ ARJZO~1~t:T~tA~~TAV:t:~rv~~J:TlON
~ ROADWAY DESIGN SERVICES
2/081

DETAIL SHEET
DETAIL D

PREL I~ ]NARY

Stage III
R.vf_

NOT FOR
CONSTRUCT ION
OR RECORD INO

O'G NO 0-01.01

_OF_



B

L

'1fI\~

A.-J
Edge of Pevemenf

.\<

~.:: B

~

Existing
Groundl/ne

.....~.

8

Section B-B

["--~~f;;; IST~TE I PRMCT N). I~H~.' 15r~~~~ I
I 9 IAA"·I 010·612021 I 46 I I

[OIO-MAI2G]

'SWILI l
l

PLAN VIEW

2' 1
;.er:e~,

SECTION A-A ,-

CHECK DAM LOCATIONS

8 Number Spacing
Rlprep D",=3"

Locetlon Locetlon 9130036Iff) lEAl Iff) ICY)
58 1709.50 S8 1711·00 12 2 115 I
58 1713.50 S8 1714.25 12 3 48 2
58 1716.75 58 1720.00 /2 7 55 4
58 1721·00 58 1727.50 7 /8 38 5
58 /786.00 S8 /792.00 12 3 23/ 2
58 1792.00 S8 1809.00 7 /3 108 4

DETAIL 02
CHECK DAM

AOOIE 1"'':01101<
1-10 SARIVAL AVE TO DYSART RD

."'"Min
em

MoUE DUE
10 Ollol

ouoe
2108

AR!ZONA OEPARTMENT OF TRANSPORTATION
INTER/./OOALTRANSPOflTATlONOlVISION

ROADWAY DESIGN SERVICES

CHECK DAM
DETAIL

PREL II.! lNARY

Stage III
Roviow

NOT FOR
CONSTRUCT [ON
OR RECORD ING

DWGNO 0-01.02

P: \ TRtlN SPOR Ttl TION\tlDOT\2 34 45183 _I10_0... ts Ide. WI denlng.Seo", I ve I.Oysel" t \CADO\ Sho<:l ts \ 0.. <0 1.... (l9""\h72'16dd02.d,:;n
2/25/2006 8:07:13 AM
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•
PIPE SLEEVE FilliNG SCHEDULE

•
PIPE FIlliNG SCHEDULE

•
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POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Arizona 33.46057 N 112.37546 W 997 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume I, Version 4

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Tue Feb 26 2008

Confidence Limits JI Seasonality ][ Location Maps )['--::O~th~e-r-:-In-:-fo-.~][ GIS data II Maps II Help ]@
I Precipitation Intensity Estimates (in/hr) I
1=)II~nll~II~II~II~II~~1I3hrI16hrll~II~II:~II~ylld~yll~ll~II~II~II:I
~12.34111.78111.471Io.991Io.611Io.341Io.24110.141Io.osIl0.0511o.03110.oI 110.01110.01 110.00 110.00110.00110.001
~13.06112.331l1.921~10.soII0.45110.311Io.1sIl0.10110.061l0.03110.02110.01110.01110.01110.00110.00110.001

~~~12.611~11.091l0.601~10.23IIO·12llo.08I1o.04110.Q2l1o.02110.01110.01110.01110.00110.001

~14.99113.soI13.141~~10·71110.49110.27110.l41Io.09110.051Io.031Io.ozI10.oI 110.01 110.01110.00110.001
~~14.651l3.S4112.59111.60110.S71Io.60110.331l0.17I~10.06110.041Io.021Io.ozI10.011Io.01110.oI1I0.ool

~16.9sI15.311l4.39112.961~10.991Io.691Io.37110.l91~10·07llo.0 4 1IO·03I1o.o z I10.0 1 110.oIllo.Oll1o.0 1 1

~17.S7115.99114.95113.33112.061~10.78110.421Io.22110.15110.08110.05110.03110.02110.01110.01110.01110.011

~ls.77116.6sI15.52113.72112.301~10.s7110.471Io.241l0.161Io.091Io.051IO·03I10·03110.011l0.011Io.01I1o.0tl

~19.97117.58116.27114.22112.61111.421~10.531Io.27llo.191~10.06110.04110.03110.02110.01110.01110.011

~~~~~~~~~~~~~~~~~~~

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

1~~II~nll~II~II~II~II~~II~II~II~II~II:lld:Y"d~yll~II~11~II~II:I
~12.S9Ilz.201l1.S2111.22I1o.76110.4ZII0.29I1o.17110.09I1o.051Io·03I1o.021Io.011~10.001l0.001l0.001l0.001

~13.78llz.s71Iz.38111.60110.991l0.54110.3sl~~10.07110.041Io.0zl~10.oll1o.01110.00110.001l0.001

~~13.s9113.21112.161~10.72llo.50110.27llo.141Io.091l0.05110.03110.02110.01110.01110.01110.00110.001

~~14.65Ib.84112.59111.60110.S6110.591l0.321Io.17I~10.06110·031Io.ozII0.ozII0.011Io.011Io.011Io.001

~17.46115.6sll4.701~~11.041Io.72110.391Io.20110·13110·07l1o.04110.03110.02110.01110.01110.01110.011

~IS.4sI16.46115.34113.59112.221~lo.S2110.441Io.23llo.141Io.OS110.05 110.03110.02110.01 110.01110.01110.011
~19.55117.271l6.00114.04112.501~lo.93110.491Io.z5I1o.16110.09110.05110.03110.03110.01110.01110.01110.011

~11O·661~16.70114.51112.79111.49111.041Io.551Io.zsllo.lsl~10.061Io.0 4 1IO·031Io.ozIl0.011Io.011Io.0 1 1
~112.12119.23117.621~~~~10.631Io.3zl~10.12llo.07llo.041IO·031Io.ozII0~011Io.011Io.011

~~~~~~~~~~~~~~~~~~~
• The upper bound of the confidence Interval at 90% conlidence level IS the value which 5% of the simulated quantile values for a gIVen frequency are greater than.
.. These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to the documertatlon for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI** rslrtOlli5lf3Olf6OlfUOll3lf6lrulr24lr48lr4ll7lrtOlrzolf3Ol[45lf6Ol
(years)~~~~~~l.!!Jl.!!Jl.!!Jl.!!Jl.!!J~~~~~~~

I Ir----1r----1r----1r----1r----1r----1r----1r----1r----1r----1r----1r----1r----1 r----1r----l'--''--''--'
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•
~~11.461~lo.821Io.511Io.291Io.20110.121Io.07llo.041Io·02llo.011Io.011~lo.oollo.00110.00110.001

~12.53111.92I~I1.07110.661Io.37110.26110.151Io.081Io.06Ilo·031IO·02llo .01 1Io.011Io.00110.00110.00110.00l

~~12.59112.14111.44I1o.89110.50110.341Io.201~10·07l1o.04110.02110.01110.01110.01110.00110.00110.001

~14·07113·10112.561~~10.59110.41I1o.23I1o.12llo.081Io.051Io.03110.02110.01110.01110.01110.00110.001

~14.92I13.74113·10112.08111.29I1o.71I1o.49110.27I~lo·101Io.06110.03110.02110.02110.01110.01110.01110.001

~15.54114.22113.49112.35111.45llo.80110.551~10.161~lo.06110.04110·02110.02110.D1110.D1l1o.01I1o.001

~16.14114.67113.86112.601~IO.891Io.62110.341Io.181Io.13 110.07 110.04 110.03 110.02 IIO.D1 110.01110.01110.011
~16.73115.12114.24112.85111.76110.97110.68I1o.37110.20110.14110.08110.05110.03110.02110.01110.01110.01110.011

~17.45115.68114.69113.16111.951~IO.76110.41I1o.21I1o.161Io.091Io.05I10·031Io.03110.D1110.D1llo.01110.Q11

~~~~~~~~~~~~~~~~~~~
• The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
.. These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.

Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

Partial duration based Point IDF Curves - Version: 4
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Precipitation Frequency Data Server Page 3 of 4

•
. -~

Location

;z-,
c
C':

110"'W
I

1OO.,W

These maps were produced using a direct map request from the
U.S. Census Bureau Mappin9 and Cartogrgphic Resources
TIger Map Server.

LEGEND
-- State -- Connector

County Stream
Indian Resv Military Area
lake/Pond/OCean National Park
Street Other Park

- Expressway City
-- Highway (l 2 CQunty 6 8rni
Sca Ie 1: 226563 I~ iJ ! 14 iJ 18 I i~o km I

*avera~e--true scale depen s on monitor reso utlon

z-1: Please read disclaimerfor more information.
C':
C':

I

117 _::l"W

•
Other MapslPhotographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain
relief and camera tilts has beep. removed. It combines the image characteristics of a photograph with the geometric qualities
of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

•
Climate Data Sources-

Precipitation frequency results are based on data from a variety ofsources, but largely NCDC. The following links provide
general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the
stations used in this study,



Precipitation Frequency Data Server

please refer to our documentation.

Page 4 of 4

• Using the National Climatic Data Center's (NCDq station search engine, locate other climate stations within:

[ +/-30 minutes 1...OR...
obtained directly from NCDC.

+/-1 degree Iof this location (33.46057/-112.37546). Digital ASCII data can be

Find Natural Resources Conservation ServicejNRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Center
DOCINOAAlNational Weather Service
1325 East-West Highway
Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Questions@noaa.gpv

Disclaimer

•

•
') I?f../?M'X
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APPENDIXD

ONSITE HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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Time of Concentration
&

Rational Method Computations
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1-10 EB & WB



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB100

6665+751-10 EB East End

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.68 0.95 0.6

0.0

0.0

0.68 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -{l.31 i·0.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1014.6 Upstream elevation, feet

1011.06 Downstream elevation, feet

L 349.9 feet

L 0.0663 miles

S 53.419 feeUmile

Kb 0.0411

where: A= 068 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.87

15 3.14 6.31

30 2.11 7.34 'Use 10 minutes

Rational Method:

OR = 2.44 cfs-----
Os 0.00 cfs (upstream bypass flow)

OT 2.44 cfs (inflow)

•
Q CiA

Where:

(equation 3.1)

Q = Peak now, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

I-10 Outside Widening

_______...1_0 years

CB102

6667+48.521-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 088 0.95 08
00
00

088 08

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S-0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m /ogA + b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

1016.66

1011.65

412.9

0.0782

64.066

0.0404

Computations:

where: A=

m

b

0.88

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 5.97

15 3.14 6.42

30 2.11 7.47 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 3.17 cfs----as 0.00 cfs (upstream bypass flow)

aT 3.17 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

I-10 Outside Widening

________1_0 years

CB104

6667+801-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.95 0.95 0.9

0.0

0.0

0.95 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 5.0.31 i·o.38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1016.95 Upstream elevation, feet

1011.7 Downstream elevation, feet

L 429 feet

L 0.0813 miles

S 64.615 feet/mile

Kb 0.0401

where: A= 0.95 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 6.06

15 3.14 651

30 2.11 7.57 *Use 10 minutes

Rational Method:

•
Q = CiA

Where:

Q R = 3.44

Qs = 0.00

QT = 3.44

(equation 3. 1)

Q =Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______~~1~0~------years
CB106

6670+201-10 WB

Design:

Check:

Date:

DNJ

11/2/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.32 0.95 1.3

0.0

0.0

1.32 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 S-o·31 i-O· 38 (equation 5.5)

where:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftImile

the average rainfall intensity, inches/hour

input: 1018.4

1013.8

510

0.0966

47.624

0.0392

(Table 5.1)

(Table 5.1)

A = 1.32 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.18

15 3.14 7.72

30 2.11 8.97 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

QR = 4.77 cfs----
QB = 0.00 cfs (upstream bypass flow)

QT 4.77 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB108

6670+501-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.64 0.95 0.6

0.0

0.0

0.64 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 S-o·31 rO. 38 (equation 5.5)

where: T = the time of concentration, hoursc

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1015.94 Upstream elevation, feet

1013.76 Downstream elevation, feet

L 314 feet

L 0.0595 miles

S 36.657 feeUmile

Kb 0.0412

where: A= 0.64 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.26

15 3.14 6.74

30 2.11 7.83 ·Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 2.30

Qs 0.00

QT = 2.30

(equation 3.1)

Q =Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB114 (interim Catch Basin)

6678+831-10 EB

Design:

Check:

Date:

DNJ

12/5/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I. Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.55 0.95 0.5
0.0
0.0

0.55 0.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5.0.31 i-{)·38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftImile

the average rainfall intensity, inches/hour

1026.93

1024.19

251

0.0475

57.638

0.0416

(Table 5.1)

(Table 5.1)0.04

A = 0.55 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.89

15 3.14 5.26

30 2.11 6.12 'Use 10 minutes

Rational Method:

Q CiA (equation 31)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

1.98

0.00

1.98



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB116

6686+80 1-10 WB

Design:

Check:

Date:

DNJ

11/2107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

land Use Area C Area x C

(acres)

Pavement 0.54 0.95 0.5

0.0

0.0

0.54 0.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 050 K b 052 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1026.12 Upstream elevation, feet

1024.29 Downstream elevation, feet

L 350 feet

L 0.0663 miles

S 27.607 feet/mile

Kb 0.0417

where: A= 0.54 acres

m -0.00625 (Table 51)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.26

15 3.14 7.81

30 2.11 9.08 ·Use 10 minutes

Rational Method:

•
Q = CiA

Where:

OR = 1.95

Os = 0.00

OT = 1.95

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________10 years

CB120

6695+751-10 EB

Design:

Check:

Date:

DNJ

1215107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I. Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 1.24 0.95 1.2

0.0

00

1.24 1.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 052 S -0.31 rO. 38 (equation 55)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1024.45

1012.43

495

0.0938

128.213

0.0394

(Table 5.1)

(Table 5.1)0.04

A = 1.24 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 521

15 3.14 5.60

30 2.11 6.52 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 4.46 cfs-----
Os 0.00 cfs (upstream bypass flow)

OT 4.46 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB122

6699+75 1-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.53 0.95 1.5

0.0
0.0

1.53 1.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.51 S -0.31 i-{)·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1016.33 Upstream elevation, feet

1005.12 Downstream elevation, feet

L 620 feet

L 0.1174 miles

S 95.466 feel/mile

Kb 0.0388

where: A= 1.53 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.34

15 3.14 6.82

30 2.11 7.93 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

OR = 5.52

Os 0.00

0,. = 5.52

(equation 3.1)

o = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB124

6700+141-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.43 0.95 1.4

0.0

0.0

1.43 1.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 i,o.38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1015.06

1004.62

594

0.1125

92.800

0.0390

(Table 5.1)

(Table 5.1)0.04

A = 1.43 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 6.28

15 3.14 6.75

30 2.11 7.85 ·Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

QR = 5.18 cfs----
OB 0.00 cfs (upstream bypass flow)

OT = 5.18 cfs (inflow)



1-10 Outside Widening, Sari val Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB126

6706+87.531-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

land Use Area C Area xC

(acres)

Pavement 2.06 0.95 2.0

0.0

0.0

2.06 2.0

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 ;-0.38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1007.73 Upstream elevation, feet

997.62 Downstream elevation, feet

L 843 feet

L 0.1597 miles

S 63.322 feet/mile

Kb 0.0380

where: A= 2.06 acres

m -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 8.31

15 3.14 8.93

30 2.11 10.39 'Use 10 minutes

Rational Method:

QR = 7.44 cfs-----
Qs = 0.00 cfs (upstream bypass flow)

QT = 7.44 cfs (inflow)

•
Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______~...1_0__------years
CB128

6707+21.181-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 2.07 0.95 2.0

0.0
0.0

2.07 2.0

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K
b

0.52 S·031 i-O· 38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1007.18

997.44

835

0.1581

61.589

0.0380

(Table 5.1)

(Table 51)0.04

A = 2.07 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 8.34

15 3.14 8.97

30 2.11 10.43 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 7.48 cfs----
Os 0.00 cfs (upstream bypass flow)

Or 7.48 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB130

6710+40.251-10 EB (East)

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

land Use Area C Area x C
(acres)

Pavement 1.22 0.95 1.2

0.0

0.0

1.22 1.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O·38 (equation 5.5)

•
where:

input:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1000.6

996.79

544.8

0.1032

36.925

0.0395

(Table 5.1)

(Table 5.1)0.04

A = 1.22 acres-----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 8.05

15 3.14 8.65

30 2.11 10.06 *Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

•
Where:

OR = 4.39

Os 0.70

OT = 5.09

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (bypass flow from existing catch basin)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______-::"=-1~0~------years

CB130

6710+40.251-10 EB (West)

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.26 0.95 0.2
0.0

0.0

0.26 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S·0.31 i-O· 38 (equation 5.5)

where:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

input: 999.34

996.79

212.9

0.0403

63.241

0.0437

(Table 5.1)

(Table 5.1)0.04

A = 0.26 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.49

15 3.14 4.83

30 2.11 5.61 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 0.92 cfs-----
Os 0.70 cfs (bypass flow from existing catch basin)

OT 1.62 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB132

6710+49.64 1-10 WB (East)

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.81 0.95 0.8

0.0

0.0

0.81 0.8

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S.o·31 i·o.38 (equation 5.5)

•
where:

input:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

999.96

996.64

396

0.0750

44.267

0.0406

Computations:

where: A=

m

b

0.81

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 6.58

15 3.14 7.08

30 2.11 8.23 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

OR = 2.92

Os 0.80

OT = 3.72

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB132

6710+49.641-10 WB (West)

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.38 0.95 0.4
0.0

0.0

0.38 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 i,o.38 (equation 5.5)

where:

input:

S

I

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftImile

the average rainfall intensity, inches/hour

999.27

996.64

255.9

0.0485

54.265

0.0426

Computations:

where: A = 0.38

m -0.00625

b 0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 5.10

15 3.14 5.48

30 2.11 6.37 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

OR = 1.38 cfs----
Os = 0.80 cfs (upstream bypass flow)

OT = 2.18 cfs (inflow)



1-10 Outside Widening, Sarivaf Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB136

6715+80 1-10 EB (East)

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.96 0.95 0.9

0.0

0.0

0.96 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S .{J.l1 i.{J·lB (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1005.98 Upstream elevation, feet

997.68 Downstream elevation, feet

L 455 feet

L 0.0862 miles

S 96.316 feet/mile

Kb 0.0401

where: A= 0.96 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 5.51

15 3.14 5.92

30 2.11 6.89 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 3.47

Qs = 0.00

QT = 3.47

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB136

6715+801-10 EB (West)

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coetficient:

Land Use Area C Area x C
(acres)

Pavement 0.35 0.95 0.3

0.0

0.0

0.35 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 5.0.31 i·0.38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1000.65

997.68

245

0.0464

64.007

0.0428

(Table 5.1)

(Table 5.1)0.04

A = 0.35 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 4.75

15 3.14 5.11

30 2.11 5.94 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: o = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 1.27 cfs----
Qs 0.00 cfs (upstream bypass flow)

QT 1.27 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB138

6719+101-10 EB

Design:

Check:

Date:

DNJ

12/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.98 0.95 0.9

0.98 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -C.31 ;-0.38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1010.88 Upstream elevation, feet

1001.02 Downstream elevation, feet

L 460 feet

L 0.0871 miles

S 113.176 feeUmile

Kb 0.0401

where: A= 0.98 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 5.27

15 3.14 5.66

30 2.11 6.59 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 3.53

QB 0.00

QT = 3.53

(equation 3. 1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

_______1_0 years

CB140

6719+101-10 EB

Design:

Check:

Date:

DNJ

12/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.92 0.95 0.9

Infield Area 0.05 0.7 0.0

0.96 0.9

Weighted C-Coefficient: 0.94

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S-o·31 i-O·38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1015.09

1005.55

420

0.0795

119.931

0.0401

(Table 5.1)

(Table 5.1)

A = 0.96 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.95

15 3.14 5.32

30 2.11 6.18 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 3.44 cfs----
Os = 0.00 cfs (upstream bypass flow)

OT 3,44 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB148

6725+12.151-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.23 0.95 1.2
0.0

0.0

1.23 1.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

052 S·0.31 rO. 38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1020.35 Upstream elevation, feet

1010.6 Downstream elevation, feet

L 549.9 feet

L 0.1041 miles

S 93.617 feel/mile

Kb 0.0394

where: A= 1.23 acres

m -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 6.06

15 3.14 6.51

30 2.11 7.58 'Use 10 minutes

Rational Method:

OR = 4.44 cfs----
Os = 0.00 cfs (upstream bypass flow)

OT = 4.44 cfs (inflow)

•
Q = CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB152

6729+651-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC

(acres)

Pavement 1.17 0.95 1.1

0.0

0.0

1.17 1.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S-o·31 i·0.38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftImile

the average rainfall intensity, inches/hour

1022.19

1016.11

589

0.1116

54.503

0.0396

(Table 5.1)

(Table 5.1)

A = 1.17 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 743

15 3.14 7.99

30 2.11 9.29 'Use 10 minutes

Rational Method:

Q CiA (equation 31)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 4.21 cfs----
Qs 0.00 cfs (upstream bypass flow)

QT = 4.21 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB154

6740+401-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 1.33 0.95 1.3
0.0

0.0

1.33 1.3

Weighted C·Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftlmile

• I the average rainfall intensity, inches/hour

input: 1022.19 Upstream elevation, feet

1016.59 Downstream elevation, feet

L 684.5 feet

L 0.1296 miles

S 43.196 feeUmile

Kb 0.0392

where: A= 1.33 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10·year: Selected I Computed

Te Te

10 3.80 8.57

15 3.14 9.21

30 2.11 10.71 *Use 10 minutes

Rational Method:

•
Q = CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

QR = 4.82 cfs-----
Q s = 0.00 cfs (upstream bypass flow)

Q T = 4.82 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

_______1_0 years

CB156

6747+301-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.35 0.95 1.3

0.0

0.0

1.35 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: To

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1021.12

1016.72

653

0.1237

35.577

0.0392

Computations:

where: A=

m

b

1.35

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

To To

10 3.80 8.88

15 3.14 9.55

30 2.11 11.11 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area. acres

Q R = 4.87 cfs----
QB = 0.00 cfs (upstream bypass flow)

QT 4.87 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB158

6746+091-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.40 0.95 1.3

0.0
0.0

1.40 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S.{)·31 rO. 38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1018.58 Upstream elevation, feet

1008.46 Downstream elevation, feet

L 699.5 feet

L 0.1325 miles

S 76.388 feeUmile

Kb 0.0391

where: A= 1.40 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 7.24

15 3.14 7.79

30 2.11 9.06 ·Use 10 minutes

Rational Method:

•
Q CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 5.05 cfs----as 0.00 cfs (upstream bypass flow)

aT = 5.05 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB160

6747+481-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County. Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.36 095 0.3

00
0.0

0.36 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -0.31 i-Q·38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1010.5

1006.59

239.5

0.0454

86.200

0.0428

(Table 5.1)

(Table 5.1)0.04

A = 0.36 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.28

15 3.14 4.60

30 2.11 5.35 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs----
cfs (upstream bypass flow)----
cfs (inflow)----

QR = 1.30

Qs = 0.00

QT = 1.30



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB162

6746+89.671-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 2.02 0.95 1.9

0.0
0.0

2.02 1.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5 -0.31 i.{)·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m togA +b

S Watercourse slope. ft/mile

• I the average rainfall intensity, inches/hour

input: 1018.74 Upstream elevation, feet

1007.3 Downstream elevation. feet

L 760.7 feet

L 0.1441 miles

S 79.405 feeVmile

Kb 0.0381

where: A= 2.02 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.36

15 3.14 7.92

30 2.11 9.21 *Use 10 minutes

Rational Method:

OR = 7.28 cfs----as 0.00 cfs (upstream bypass flow)

aT 7.28 cfs (inflow)

•
Q CiA

Where:

(equation 3.1)

Q =Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB164

6751 +25 1-10 WB

Design:

Check:

Date:

DNJ

11/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.29 0.95 1.2
ROW 0.004 0.7 0.0

129 1.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 i·o.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

1009.46

999.58

558

0.1057

93.488

0.0393

Computations:

where: A=

m

b

1.29

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 6.09

15 3.14 6.55

30 2.11 7.62 'Use 10 minutes

Rational Method:

Q CiA

Where:

4.65

0.00

4.65

(equation 31)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB166

6754+87.551-10 WB (West End)

Design:

Check:

Date:

DNJ

11.06/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.97 0.95 0.9
ROW 0.7 0.0

0.97 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S·0.31 i-{)·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m /ogA +b

S Watercourse slope, ftlmile

• I the average rainfall intensity, inches/hour

input: 1004.14 Upstream elevation, feet

998 . Downstream elevation, feet

L 480 feet

L 0.0909 miles

S 67.540 feet/mile

Kb 0.0401

where: A= 0.97 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.32

15 3.14 6.79

30 2.11 7.90 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 3.49

Qs = 0.00

QT = 3.49

(equation 3. 1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB168

6755+09.391-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.12 0.95 1.1

0.0

0.0

1.12 1.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 55)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, fVmile

the average rainfall intensity, inches/hour

1005.31

998.48

690

0.1307

52.264

0.0397

(Table 5.1)

(Table 5.1)0.04

A = 1.12 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 8.16

15 3.14 8.77

30 2.11 10.20 *Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 4.06 cfs----
QB 0.00 cfs (upstream bypass flow)

QT 4.06 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB170

6759+81.32 1-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 1.42 0.95 1.3
0.0
0.0

1.42 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -0.31 rO. 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1010.61 Upstream elevation, feet

1001.37 Downstream elevation, feet

L 690 feet

L 0.1307 miles

S 70.706 feeUmile

Kb 0.0390

where: A= 1.42 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Com putations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.36

15 3.14 7.92

30 2.11 9.21 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 5.13

Os = 0.00

OT 5.13

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB172

6765+70.121-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.59 0.95 1.5
0.0

0.0

1.59 1.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1014.13

1006.67

781

0.1479

50.434

0.0387

(Table 5.1)

(Table 5.1)0.04

A = 1.59 acres
---0-.0-0-62-5-

b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 8.67

15 3.14 9.32

30 2.11 10.84 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs-----
cfs (upstream bypass flow)----
cfs (inflow)----

OR = 5.73

Os 0.00

OT = 5.73



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB174

6772+33.31-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.72 0.95 0.7
0.0

0.0

0.72 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L o.~o K
b

0.52 S,O.31 ;,0.38 (equation 5.5)

where: T c the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1017.64 Upstream elevation, feet

1013.5 Downstream elevation, feet

L 394 feet

L 0.0746 miles

S 55.480 feel/mile

Kb 0.0409

where: A= 0.72 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.14

15 3.14 6.61

30 2.11 7.68 *Use 10 minutes

Rational Method:

•
Q CiA

Where:

OR = 2.61

Os = 0.00

OT = 2.61

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB176

6771+88.3 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.12 0.95 0.1

0.0

00

012 0.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -031 i-<138 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1014.63

1013.51

159

0.0301

37.192

0.0458

(Table 5.1)

(Table 5.1)

A = 0.12 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.69

15 314 5.04

30 2.11 5.86 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

QR = 0.42 cfs
-----

Qs 0.00 cfs (upstream bypass flow)

QT = 0.42 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB178

6772+62.931-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.62 0.95 0.6
0.0
0.0

0.62 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 ;-0.38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m Jog A +b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1017.94 Upstream elevation, feet

1013.56 Downstream elevation, feet

L 352 feet

L 0.0667 miles

S 65.700 feeUmile

Kb 0.0413

where: A= 0.62 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 5.54

15 3.14 5.96

30 2.11 6.93 *Use 10 minutes

Rational Method:

•
Q CiA

Where:

OR = 2.25

QB = 0.00

QT = 2.25

(equation 3.1)

o = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB180

6775+001-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

land Use Area C Area xC
(acres)

Pavement 0.99 0.95 0.9

0.0

0.0

0.99 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

1019.11

1015.64

444

0.0841

41.265

0.0400

(Table 5.1)

(Table 5.1)0.04

A = 0.99 acres
---0.-00-6-25-

b =----

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 7.07

15 3.14 7.60

30 2.11 8.84 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

Q R = 3.57 cfs
-----

Qs 0.00 cfs (upstream bypass flow)

QT = 3.57 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB182

6775+001-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC

(acres)

Pavement 1.08 0.95 1.0

0.0

0.0

1.08 1.0

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-0.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftlmile

• I the average rainfall intensity, inches/hour

input: 1018.81 Upstream elevation, feet

1015.56 Downstream elevation, feet

L 432 feet

L 0.0818 miles

S 39.722 feeUmile

Kb 0.0398

where: A= 1.08 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.04

15 3.14 7.56

30 2.11 8.80 'Use 10 minutes

Rational Method:

QR = 3.91 cfs----
Qs 0.00 cfs (upstream bypass flow)

QT 3.91 cfs (inflow)

•
Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______--::-...1_0__------ years
CB188

6487+65.41 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.57 0.95 0.5

0.0

0.0

0.57 0.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -0.31 i,o.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1019.38

1013.77

354

0.0670

83.675

0.0415

(Table 5.1)

(Table 5.1)0.04

A = 0.57 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.17

15 3.14 5.56

30 2.11 6.46 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 2.05 cfs----
Os 0.00 cfs (upstream bypass flow)

Or 2.05 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB190

6790+731-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.70 0.95 0.7

0.0

0.0

0.70 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -0.31 ;-0.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m /og·A +b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1015.55 Upstr;am elevation, feet

1007.47 Downstream elevation, feet

L 408.6 feet

L 0.0774 miles

S 104.411 feet/mile

Kb 0.0410

where: A= 0.70 acres

m -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.15

15 3.14 5.54

30 2.11 6.44 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 2.52

Q s 0.00

Q T = 2.52

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________10 years

CB192

6791 +00 1-10 WB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.78 0.95 0.7
0.0

00

0.78 07

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 S-0.31 i-0.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1015.82

1007.24

433.9

0.0822

104.407

0.0407

(Table 5.1)

(Table 5.1)0.04

A = 0.78 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.29

15 3.14 5.68

30 2.11 6.61 *Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 2.83 cfs-----
OB 0.00 cfs (upstream bypass flow)

QT = 2.83 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________10 years

CB194

6790+731-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.43 0.95 1.4
0.0
0.0

1.43 1.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1009.49 Upstream elevation, feet

995.61 Downstream elevation, feet

L 769.7 feet

L 0.1458 miles

S 95.214 feet/mile

Kb 0.0390

where: A= 1.43 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.09

15 3.14 7.62

30 2.11 8.87 *Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

a = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs----
cfs (upstream bypass flow)----
cfs (inflow)----

OR = 5.15

as = 0.14

OT 5.29

Where:

•



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB196

6797+391-10 WB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefticient:

Land Use Area C Area x C
(acres)

Pavement 1.37 0.95 1.3

0.0

0.0

1.37 1.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 052 S -<1.31 i-<l·38 (equation 5.5)

where: To

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1009.92

995.72

838.8

0.1589

89.385

0.0391

(Table 51)

(Table 5.1)

A = 1.37 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

To To

10 3.80 7.56

15 3.14 8.13

30 2.11 9.45 *Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I =rainfall intensity

A =area, acres

QR = 4.95 cfs----
QB 0.00 cfs (upstream bypass flow)

QT = 4.95 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB198

6800+501-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.01 0.95 1.0

0.0

0.0

1.01 1.0

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

•
where:

input:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

997.36

991.62

435

0.0824

69.672

0.0400

(Table 5.1)

(Table 5.1)0.04

A = 1.01 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.95

15 3.14 6.39

30 2.11 7.44 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

•
Where:

QR = 3.64

Q s = 0.00

Q T = 3.64

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB200

6803+54.691-10 EB

Design:

Check:

Date:

DNJ

10/15/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.83 0.95 0.8

0.0

0.0

0.83 0.8

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S ·0.31 i-o.38 (equation 5.5)

where:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

input: 993.94

989.77

419

0.0794

52.548

0.0405

(Table 5.1)

(Table 5.1)0.04

A = 0.83 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.41

15 3.14 6.90

30 2.11 8.02 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR 2.98 cfs

Os 0.00 cfs (upstream bypass flow)

OT = 2.98 cfs (inflow)----



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

•
Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB202

6805+54.181-10 WB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

CArCAL d Uan se rea ea x
(acres)

Pavement 2.40 0.95 2.3
0.0

0.0

2.40 2.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5-0·31 ;-0.38 (equation 5.5)

where: Tc = the time of concentration, hours

L = Length of the flow path, miles

Kb = Representative watershed resistance coefficient

m/ogA+b

S = Watercourse slope, ftImile

• I = the average rainfall intensity, inches/hour

input: 997.47 Upstream elevation, feet

989.51 Downstream elevation, feet

L = 960 feet

L = 0.1818 miles

S = 43.780 feeVmile

Kb = 0.0376

where: A= 2.40 acres

m = -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 9.89

15 3.14 10.63

30 2.11 12.36 ·Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q =Peak flow, cfs

C = weighted 'C' coefficient

• I = rainfall intensity

A = area, acres

QR = 8.66 cfs

QB = 0.00 cfs (upstream bypass flow)

QT = 8.66 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB204

6822+75.951-10 EB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County. Drainage Design Manual.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.67 0.95 0.6
0.0

0.0

0.67 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where:

S

I

the time of concentration, hours

Length of the now path, miles

Representative watershed resistance coefficient

m /ogA +b

Watercourse slope. ftlmile

the average rainfall intensity, inches/hour

input: 996.29

993.3

367

0.0695

43.017

0.0411

(Table 5.1)

(Table 5.1)

A = 0.67 acres----
-0.00625

0.04b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.44

15 3.14 6.92

30 2.11 8.05 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: o =Peak flow. cfs

C =weighted 'C' coefficient

I =rainfall intensity

A =area. acres

OR = 2.40 cfs----
Os 0.00 cfs (upstream bypass flow)

QT = 2.40 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB206

6825+301-10 EB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.78 095 0.7

0.0

0.0

0.78 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i,o.38 (equation 5.5)

•
where:

input:

S

1

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

998.07

994.03

390.5

0.0740

54.625

0.0407

(Table 5.1)

(Table 5.1)0.04

A = 0.78 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.13

15 3.14 6.59

30 2.11 7.67 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

• I = rainfall intensity

A = area, acres

OR 2.80 cfs

Os = 0.00 cfs (upstream bypass flow)

OT 2.80 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB208

6826+62.24 1-10 WB

Design:

Check:

Date:

DNJ

10/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement . 1.80 0.95 1.7

0.0

0.0

1.80 1.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -{}.31 i-{}·38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1004.78

995.03

770

0.1458

66.857

0.0384

(Table 5.1)

(Table 5.1)0.04

A = 1.80 acres-----0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Te Te

10 3.80 7.85

15 3.14 8.44

30 2.11 9.81 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q =Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 6.51 cfs-----Os 0.00 cfs (upstream bypass flow)

OT 6.51 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB210

6828+101-10 EB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.15 0.95 l.1
0.0
0.0

1.15 1.1

Weighted C-Coefflcient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 ;-0.38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1002.54 Upstream elevation, feet

995.64 Downstream elevation, feet

L 480 feet

L 00909 miles

S 75.900 feeUmile

Kb 0.0396

where: A= 1.15 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 6.05

15 3.14 6.51

30 2.11 7.57 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 4.15

Q s = 0.00

QT = 4.15

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB212

6831+73.471-10 EB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 1.11 0.95 1.1

0.0

0.0

1.11 1.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

1

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1011.74

1000.76

605

0.1146

95.825

0.0397

(Table 5.1)

(Table 5.1)0.04

A = 1.11 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.33

15 3.14 6.81

30 2.11 7.92 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 4.00 cfs-----
Qs 0.00 cfs (upstream bypass flow)

QT = 4.00 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB214

6832+75.111-10WB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefticient:

Land Use

Pavement

Area
(acres)

085

C

095

Area x C

08
0.0
0.0

0.85 0.8

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -0.31 i-O· 38 (equa/ion 5.5)

where: Te = the time of concentration, hours

L = Length of the flow path, miles

Kb = Representative watershed resistance coefficient

m /ogA +b

S = Watercourse slope, ftImile

• I = the average rainfall intensity, inches/hour

input: 1012.01 Upstream elevation, feet

1003.04 Downstream elevation, feet

L = 503.9 feet

L = 0.0954 miles

S = 93.990 feet/mile

Kb = 0.0404

where: A= 0.85 acres

m = -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 5.87

15 3.14 6.31

30 2.11 7.34 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q =Peak flow, cfs

C = weighted 'C' coefficient

• I = rainfall intensity

A = area, acres

OR = 3.08 cfs

Os = 0.00 cfs (upstream bypass flow)

OT = 3.08 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB216

6836+901-10 EB

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.11 0.95 1.1

0.0

0.0

1.11 1.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S·0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m Jog A +b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

1015.06

1009.96

563

0.1066

47.829

0.0397

Computations:

where: A=

m

b

1.11

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 7.58

15 3.14 8.15

30 2.11 9.47 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 4.01 cfs----
Os 0.00 cfs (upstream bypass flow)

OT 4.01 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB218

6836+90 1-10 WB

Design:

Check:

Date:

DNJ

12112/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 1.04 0.95 1.0

0.0

0.0

1.04 1.0

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1015.38 Upstream elevation, feet

1010.23 Downstream elevation, feet

L 564.5 feet

L 0.1069 miles

S 48.170 feeVmile

Kb 0.0399

where: A= 1.04 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.59

15 3.14 8.16

30 2.11 9.49 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 3.77

Qs 0.00

QT = 3.77

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

_______...1_0__------years
CB220

6845+751-10 EB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.94 0.95 09
0.0

0.0

0.94 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

1015.06

1010.78

500

0.0947

45.197

0.0402

where: A= 0.94 acres

m

b

-0.00625

0.04

(Table 5.1)

(Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.31

15 3.14 7.86

30 2.11 9.14 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs
----

cfs (upstream bypass flow)----
cfs (inflow)----

QR = 3.38

QB = 0.00

QT = 3.38



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

•
Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB222

6845+851-10 WB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.93 0.95 0.9

0.0

0.0

093 09

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 ;-0.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftlmile

• I the average rainfall intensity, inches/hour

input: 1015.38 Upstream elevation, feet

1010.98 Downstream elevation, feet

L 520.5 feet

L 0.0986 miles

S 44.634 feet/mile

Kb 0.0402

where: A= 0.93 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 7.49

15 3.14 8.05

30 2.11 9.36 *Use 10 minutes

Rational Method:

•
Q CiA

Where:

QR = 3.37

Q s = 0.00

QT = 3.37

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________10 years

CB224

6849+281-10 WB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.71 0.95 0.7
0.0

0.0

0.71 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S-{)·31 i-o.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1012.76

1005.32

429

0.0813

91.569

0.0409

Computations:

where: A=

m

b

0.71

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 5.49

15 3.14 5.91

30 2.11 6.87 *Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

Q R = 2.56 cfs----
QB 0.00 cfs (upstream bypass flow)

QT = 2.56 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB226

6849+67.641-10 EB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.82 0.95 0.8

00

0.0

0.82 0.8

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, fUmile

• I the average rainfall intensity, incheslhour

input: 1012.56 Upstream elevation, feet

1004.65 Downstream elevation, feet

L 481.6 feet

L 0.0912 miles

S 86.721 feeVmile

Kb 0.0406

where: A= 0.82 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.89

15 3.14 6.33

30 2.11 7.37 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 2.94

Qs = 0.00

QT = 2.94

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB227

6851+76.901-10 WB

Design:

Check:

Date:

DNJ

2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.51 0.95 0.5

0.0

0.0

0.51 0.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i·0.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, It/mile

the average rainfall intensity, inches/hour

1007.11

1001.48

338

0.0640

87.948

0.0418

(Table 5.1)

(Table 5.1)0.04

A = 0.51 acres----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 4.99

15 3.14 5.37

30 2.11 6.24 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 1.84 cfs----
Q s 0.00 cfs (upstream bypass flow)

QT = 1.84 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB228

6852+801-10 EB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 1.00 0.95 0.9

0.0

0.0

1.00 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 rO. 38 (equation 5.5)

where: Te the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m Jog A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1006.43 Upstream elevation, feet

999.81 Downstream elevation, feet

L 404.4 feet

L 0.0766 miles

S 86.433 feeUmile

Kb 0.0400

where: A= 1.00 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Te Te

10 3.80 5.37

15 3.14 5.77

30 2.11 6.71 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 3.60

Qs 0.00

QT = 3.60

(equation 3.1)

Q = Peak flow, ds

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB230

6854+001-10 WB

Design:

Check:

Date:

DNJ

2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC

(acres)

Pavement 0.77 0.95 0.7

0.0

0.0

0.77 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -0.31 r0 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1003.26

998.35

330

0.0625

78.560

0.0407

(Table 5.1)

(Table 5.1)0.04

A = 0.77 acres-----
-0.00625

b

m

where:

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 5.04

15 3.14 5.42

30 2.11 6.30 'Use 10 minutes

Rational Method:

Q = CiA (equation 31)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

OR = 2.76 cfs-----
Os 0.00 cfs (upstream bypass flow)

QT = 2.76 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB232

6856+60.91 1-10 EB

Design:

Check:

Date:

DNJ

12/12/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.91 0.95 0.9
0.0

0.0

0.91 0.9

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 5 .0.31 i·0 .38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1002.07 Upstream elevation, feet

997.24 Downstream elevation, feet

L 494.1 feet

L 0.0936 miles

S 51.614 feet/mile

Kb 0.0403

where: A= 0.91 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

10-year: Selected I Computed

Tc Tc

10 3.80 6.98

15 3.14 7.51

30 2.11 8.73 'Use 10 minutes

Rational Method:

OR = 3.29 cfs----
OB = 0.00 cfs (upstream bypass flow)

OT 3.29 cfs (inflow)

•
Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______~...1_0-------years

CB234

6856+70.971-10 WB

Design:

Check:

Date:

DNJ

2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.72 0.95 0.7

0.0

0.0

0.72 0.7

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5-0.31 i-O·3B (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftImile

the average rainfall intensity, inches/hour

1000.88

997.19

397

0.0752

49.076

0.0409

Computations:

where: A=

m

b

0.72

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

10-year: Selected I Computed

Tc Tc

10 3.80 6.41

15 3.14 6.89

30 2.11 8.01 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C =weighted 'c' coefficient

I = rainfall intensity

A = area, acres

OR = 2.60 cfs-----
Qs 0.00 cfs (upstream bypass flow)

QT = 2.60 cfs (inflow)



•

•

•

Estrella Parkway



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 yea~

CB302

Estrella Prkwy TI Ramp 'A' Sta 13+20

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.21 0.95 0.2

0.0
0.0

0.21 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m Jog A +b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1018.4 Upstream elevation, feet

1014.91 Downstream elevation, feet

L 355.8 feet

L 0.0674 miles

S 51.791 feeUmile

Kb 0.0442

where: A= 0.21 acres

m -0.00625 (Table 5.1)

b = ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.21

15 3.14 6.68

30 2.11 7.77 'Use 10 minutes

Rational Method:

Q R = 0.76 cfs-----
Qs = 0.00 cfs (upstream bypass flow)

QT = 0.76 cfs (inflow)

•
Q = CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB308

Estrella Prkwy TI Ramp 'A' Sta 16+81.2

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.•

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.28 0.95 0.3

0.0

0.0

0.28 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S-031 i-O· 38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path. miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope. ftfmile

the average rainfall intensity, inches/hour

1015.97

1006.18

389.2

0.0737

132.814

0.0434

(Table 5.1)

(Table 5.1),0.04

A = 0.28 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Te Te

10 3.80 4.81

15 3.14 5.17

30 2.11 6.01 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 1.01 cfs----as = 0.00 cfs (upstream bypass flow)

aT 1.01 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 yea~

CB312

Estrella Prkwy TI Ramp 'B' Sta 15+63

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.27 0.95 0.3

0.0
0.0

0.27 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K
b

0.52 5-0·31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1015.94 Upstream elevation, feet

1011.43 Downstream elevation, feet

L 457 feet

L 0.0866 miles

S 52.107 feel/mile

Kb 0.0436

where: A= 0.27 acres

m -0.00625 (Table 5.1)

b D.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.97

15 3.14 7.50

30 2.11 8.72 *Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 0.97

QB = 0.00

Q T = 0.97

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB316

Estrella Prkwy TI Ramp '8' Sta 19+41.49

Design:

Check:

Date:

DNJ

11/2/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.33 0.95 0.3

0.0

0.0

0.33 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1011.87

1003.46

401

0.0759

110.735

0.0430

Computations:

where: A=

m

b

0.33

-0.00625

,0.04

acres

(Table 5.1)

(Table 5.1)

2-year: Selected I Computed

Tc Tc

10 3.80 5.14

15 3.14 5.52

30 2.11 6.42 'Use 10 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 1.19 cfs-----
Q s 0.00 cfs (upstream bypass flow)

QT = 1.19 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 yea~

CB320

Estrella Prkwy TI Ramp 'C' Sta 2+39.92

Design:

Check:

Date:

DNJ

1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual•.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.62 0.95 0.6
0.0
0.0

0.62 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 j-O.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1015.14 Upstream elevation, feet

1005.88 Downstream elevation, feet

L 514 feet

L 0.0973 miles

S 95.122 feet/mile

Kb 0.0413

where: A= 0.62 acres

m -0.00625 (Table 5.1)

b = 0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 5.97

15 3.14 6.42

30 2.11 7.47 ·Use 10 minutes

Rational Method:

•
Q = CiA

Where:

Q R = 2.22

QB = 0.00

QT = 2.22

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB325

Estrella Prkwy TI Ramp 'C' Sta 7+00

Design:

Check:

Date:

DNJ

1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.28 0.95 0.3
0.0
0.0

0.28 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: To

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ftfmile

the average rainfall intensity, inches/hour

1016.3

1014.06

274

0.0519

43.165

0.0435

(Table 5.1)

(Table 5.1),0.04

A = 0.28 acres
---0.-00-6-25-

b

m

where:

Computations:

2-year: Selected I Computed

To To

10 3.80 5.72

15 3.14 6.15

30 2.11 7.15 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: a = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 1.00 cfs----as 0.00 cfs (upstream bypass flow)

QT = 1.00 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB326

Estrella Prkwy TI Rmp 'C' Sta 13+32

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology. 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.22 0.95 0.2
0.0
0.0

0.22 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1016.3 Upstream elevation, feet

1013.09 Downstream elevation, feet

L 411 feet

L 0.0778 miles

S 41.238 feel/mile

Kb 0.0441

where: A= 0.22 acres

m -0.00625 (Table 5.1)

b ·0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 7.16

15 3.14 7.70

30 2.11 8.95 *Use 10 minutes

Rational Method:

•
Q = CiA

Where:

Q R = 0.78

QB = 0.00

QT = 0.78

(equation 3. 1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB332

Estrella Prkwy TI Rmp '0' Sta 2+59

Design:

Check:

Date:

DNJ

1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.31 0.95 0.3
0.0
0.0

0.31 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S·0.31 i-O· 38 (equation 5.5)

where: Tc

L

Kb

S

1

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1017.3

1006.25

421

0.0797

138.584

0.0432

(Table 5.1)

(Table 5.1)

A = 0.31 acres----
-0.00625

,0.04b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 4.92

15 3.14 5.29

30 2.11 6.15 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'c' coefficient

I = rainfall intensity

A =area, acres

QR = 1.12 cfs----
Qs = 0.00 cfs (upstream bypass flow)

QT = 1.12 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB337

Estrella Prkwy TI Rmp '0' Sta 6+50

Design:

Check:

Date:

DNJ

1/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pa.vement 0.18 0.95 0.2
0.0
0.0

0.18 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m /ogA +b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1019.04 Upstream elevation, feet

1016.75 Downstream elevation, feet

L 266 feet

L 0.0504 miles

S 45.456 feet/mile

Kb 0.0446

where: A= 0.18 acres

m -0.00625 (Table 5.1)

b .0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 5.62

15 3.14 6.04

30 2.11 7.03 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 0.66

Qs 0.00

QT = 0.66

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



•

•

•

Estrella Parkway Infield Areas



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB302

Estrella Prkwy TI Ramp 'A' Sta 13+20

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.90 0.95 0.9

Infield Area 0.68 0.7 0.5

0.0

1.58 1.3

Weighted C-Coefficient: 0.84

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-O·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1021.16 Upstream elevation, feet

1014.97 Downstream elevation, feet

L 535 feet

L 0.1013 miles

S 61.090 feet/mile

Kb 0.0388

where: A= 1.58 acres

m -0.00625 (Table 5.1)

b '0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.76

15 3.14 7.27

30 2.11 8.45 'Use 10 minutes

Rational Method:

•
Q CiA

Where:

QR = 5.07

Qs 0.00

QT = 5.07

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB306

Estrella Prkwy TI Ramp 'A' Sta 16+69.39

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;·
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.06 0.95 1.0
Infield Area 0993 0.7 0.7

0.0

2.05 1.7

Weighted C-Coefficient: 0,83

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 55)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1024.64

1006.51

660

0.1250

145.040

0.0380

(Table 5.1)

(Table 5.1)'0.04

A = 2.05 acres----
-0.00625

b =
m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 5.69

15 3.14 6.11

30 2.11 7.11 *Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

OR = 6.47 cfs
-----

Os 0.00 cfs (upstream bypass flow)

OT 6.47 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB310

Estrella Prkwy TI Ramp 'B' Sta 15+63

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;·
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.16 0.95 1.1

Infield Area 1 0.7 0.7

0.0

2.16 1.8

Weighted C-Coefficient: 0.83

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -Q.31 rO. 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1018.75 Upstream elevation, feet

1011.37 Downstream elevation, feet

L 700 feet

L 0.1326 miles

S 55.666 feet/mile

Kb 0.0379

where: A= 2.16 acres

m -0.00625 (Table 5.1)

b 0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 7.87

15 3.14 8.46

30 2.11 9.84 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

Q R = 6.84 cfs-----
Q B = 0.00 cfs (upstream bypass flow)

QT = 6.84 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB314

Estrella Prkwy TI Ramp 'B' Sta 19+41.49

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual';

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 1.12 0.95 1.1

Infield Area 1.114 0.7 0.8

0.0

2.23 1.8

Weighted C-Coefficient: 0.83

Time of Concentration:

Tc = 11AL 0.50 K b 0.52 S -0.31 ;-0.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1025.3

1003.68

550

0.1042

207.552

0.0378

(Table 5.1)

(Table 5.1)'0.04

A = 2.23 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 4.63

15 3.14 4.98

30 2.11 5.79 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, ds

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

6.99

0.00

6.99



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB318

Estrella Prkwy TI Ramp 'C' Sta 2+39.92

Design:

Check:

Date:

DNJ

12/7/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manua~;

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.47 0.95 0.4

Infield Area 1.25 0.7 0.9

0.0

1.71 1.3

Weighted C-Coefficient: 0.77

Time of Concentration:

Tc = 11.4L 0.5il K b 0.52 S -0.31 i-O·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, fUmile

• I the average rainfall intensity, inches/hour

input: 1024.72 Upstream elevation, feet

1006.46 Downstream elevation, feet

L 615 feet

L 0.1165 miles

S 156.769 feeUmile

Kb 0.0385

where: A= 1.71 acres

m -0.00625 (Table 5.1)

b = '0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

14 3.80 5.40

15 3.14 5.80

30 2.11 6.75 *Use 14 minutes

Rational Method:

•
Q = CiA

Where:

QR = 4.99

Q s 0.00

QT = 4.99

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB324

Estrella Prkwy TI Ramp 'C' Sta 7+00

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 1.26 0.95 12

Infield Area 098 0.7 0.7

00

2.25 1.9

Weighted C-Coefficient: 0.84

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S·031 i-O· 38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m /ogA + b

Watercourse slope, fl/mile

the average rainfall intensity, inches/hour

1016.35

1014.65

760

0.1439

11.811

0.0378

(Table 5.1)

(Table 5.1)'0.04

A = 2.25 acres----
-0.00625

b

m

where:

Com putations:

2-year: Selected I Computed

Te Te

14 3.27 14.01

15 3.14 14.23

30 1.31 19.84 'Use 14 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

6.17

0.00

6.17



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB330

Estrella Prkwy TI Ramp '0' Sta 2.59

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manuaf;
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 1.15 0.95 1.1

Infield Area 1.00 0.7 0.7

0.0

2.16 1.8

Weighted C-Coefficient: 0.83

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S .0.31 i ·0.38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1024.8 Upstream elevation, feet

1006.64 Downstream elevation, feet

L 490 feet

L 0.0928 miles

S 195.683 feeUmile

Kb 0.0379

where: A= 2.16 acres

m -0.00625 (Table 5.1)

b = '0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

14 3.80 4.46

15 3.14 4.79

30 2.11 5.57 *Use 14 minutes

Rational Method:

•
Q CiA

Where:

OR = 6.83

as 0.00

aT = 6.83

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB336

Estrella Prkwy TI Ramp 'D' Sta 6+50

Design:

Check:

Date:

DNJ

12/6/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual;

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.91 0.95 0.9

Infield Area 0.58 0.7 0.4

0.0

1.50 13

Weighted C-Coefficient: 0.85

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-Q·3B (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1024.45

1016.8

565

0.1070

71.490

0.0389

Computations:

where: A=

m

b

1.50

-0.00625

0.04

acres

(Table 5.1)

(Table 5.1)

2-year: Selected I Computed

Tc Tc

14 3.80 6.63

15 3.14 7.13

30 2.11 8.29 'Use 14 minutes

Rational Method:

Q CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 4.84 cfs-----
Os 0.00 cfs (upstream bypass flow)

OT 4.84 cfs (inflow)



•

•

•

Bullard Avenue



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 yeaffi

CB400

Bullard Ave TI Ramp 'A' Sta 6+68.25

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.21 0.95 0.2

0.0

0.0

0.21 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S-O·31 i-O·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1012.95 Upstream elevation, feet

1009.87 Downstream elevation, feet

L 308 feet

L 0.0583 miles

S 52.800 feeUmile

Kb 0.0443

where: A= 0.21 acres

m -0.00625 (Table 5.1)

b = ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 5.75

15 3.74 5.78

30 3.72 5.80 *Use 10 minutes

Rational Method:

QR = 0.75 cfs-----
Q B = 0.00 cfs (upstream bypass flow)

QT = 0.75 cfs (inflow)

•
Q = CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB402

Bullard Ave TI Ramp 'A' Sta 17+70

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.59 0.95 0.6

0.0

0.0

0.59 0.6

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5-0.31 i.(J·38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

1012.95

997.2

850

0.1610

97.835

0.0415

Computations:

where: A=

m

b

0.59

-0.00625

.0.04

acres

(Table 5.1)

(Table 5.1)

2-year: Selected I Computed

Tc Tc

10 3.80 7.62

15 3.74 7.67

30 3.72 7.69 'Use 10 minutes

Rational Method:

Q = CiA

Where:

(equation 3.1)

o = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 2.11 cfs----
Os = 0.00 cfs (upstream bypass flow)

OT = 2.11 cfs(inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
_______1_0 years

CB404

Bullard Ave TI Ramp 'B' Sta 12+35

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual..
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.27 0.95 0.3

0.0

0.0

0.27 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 S-O·31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, ftImile

• I the average rainfall intensity, inches/hour

input: 1009.31 Upstream elevation, feet

1003.21 Downstream elevation, feet

L 450 feet

L 0.0852 miles

S 71.573 feeUmile

Kb 0.0435

where: A= 0.27 acres

m -0.00625 (Table 5.1)

b D.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.27

15 3.74 6.31

30 3.72 6.32 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 0.98

Qs 0.00

QT = 0.98

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

_______...1_0__------years
CB406

Bullard Ave TI Ramp 'B' Sta 13+25.2

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual •.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.14 0.95 0.1

0.0

0.0

0.14 0.1

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11AL 0.50 K b 0.52 S -{).31 ;-0.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, fVmile

the average rainfall intensity, inches/hour

100321

1001.64

160

0.0303

51.810

0.0453

(Table 5.1)

(Table 5.1),0.04

A= 0.14 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 4.22

15 3.74 4.24

30 3.72 4.25 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

QR = 0.51 cfs----
Qs 0.00 cfs (upstream bypass flow)

QT = 0.51 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB408

Bullard Ave TI Ramp 'C' Sta 7+20

Design:

Check:

Date:

DNJ

10/16107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.23 0.95 0.2
0.0

0.0

0.23 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 S-{)·Jl i-{)·J8 (equation 5.5)

where: T = the time of concentration, hoursc

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftlmile

• I the average rainfall intensity, incheslhour

input: 1007.38 Upstream elevation, feet

1003.28 Downstream elevation, feet

L 400 feet

L 0.0758 miles

S 54.120 feeVmile

Kb 0.0439

where: A= 0.23 acres

m -0.00625 (Table 5.1)

b ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.48

15 3.74 6.52

30 3.72 6.53 ·Use 10 minutes

Rational Method:

•
Q CiA

Where:

OR = 0.85

Qs 0.00

QT = 0.85

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB410

Bullard Ave TI Ramp 'C' Sta 13+25

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.15 0.95 . 0.1

0.0

0.0

0.15 01

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S -0.31 i-o.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A +b

Watercourse slope, ftfmile

the average rainfall intensity, inches/hour

1007.38

1002.8

250

0.0473

96.730

0.0452

Computations:

where: A=

m

b

0.15

-0.00625

,0.04

acres

(Table 5.1)

(Table 5.1)

2-year: Selected I Computed

Tc Tc

10 3.80 4.34

15 3.74 4.37

30 3.72 4.38 'Use 10 minutes

Rational Method:

Q = CiA

Where:

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 0.52 cfs----
Qs = 0.00 cfs (upstream bypass flow)

QT 0.52 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB412

Bullard Ave TI Ramp '0' Sta 8+17

Design:

Check:

Date:

DNJ

10/16/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.29 0.95 0.3

0.0

0.0

0.29 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m /ogA +b

S Watercourse slope, ftJmile

• I the average rainfall intensity, inches/hour

input: 1006.49 Upstream elevation, feet

1001.99 Downstream elevation, feet

L 433 feet

L 0.0820 miles

S 54.873 feet/mile

Kb 0.0434

where: A= 0.29 acres

m -0.00625 (Table 5.1)

b ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.67

15 3.74 6.71

30 3.72 6.72 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 1.04

Qs 0.00

QT = 1.04

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



•

•

•

Litchfield Road



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB400

Litchfield Rd TI Ramp 'A' Sta 10+00

Design:

Check:

Date:

DNJ

10/17107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual...
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.20 0.95 0.2
0.0
0.0

0.20 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S .(1.31 i.(l·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m {ogA + b

S Watercourse slope, ftImile

I the average rainfall intensity, inches/hour• input: 1018.74 Upstream elevation, feet

1014.99 Downstream elevation, feet

L 302 feet

L 0.0572 miles

S 65.563 feet/mile

Kb 0.0444

where: A= 0.20 acres

m -0.00625 (Table 5.1)

b ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 5.33

15 3.74 5.37

30 3.72 5.38 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 0.71

QB = 0.00

QT = 0.71

(equation 3.1)

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB402

Litchfield Rd TI Ramp 'A' Sta 14+88

Design:

Check:

Date:

DNJ

10117/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.36 0.95 03

0.0

0.0

0.36 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S ·0.31 i·0.38 (equation 5.5)

where: Te

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1015.59

994.84

520

0.0985

210.692

0.0428

(Table 5.1)

(Table 5.1)p.04

A = 0.36 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Te Te

10 3.80 4.78

15 3.74 4.81

30 3.72 4.82 'Use 10 minutes

Rational Method:

Q = CiA (equation 3. 1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 1.28 cfs----
QB = 0.00 cfs (upstream bypass flow)

QT = 1.28 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB404

Litchfield Rd TI Ramp '8' Sta 14+00

Design:

Check:

Date:

DNJ

10/17107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,.
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.43 0.95 0.4
0.0
0.0

0.43 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K b 0.52 S ·0.31 i-O·38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A +b

S Watercourse slope, fVmile

• I the average rainfall intensity, inches/hour

input: 1019.11 Upstream elevation, feet

1008.93 Downstream elevation, feet

L 715 feet

L 0.1354 miles

S 75.175 feet/mile

Kb 0.0423

where: A= 0.43 acres

m -0.00625 (Table 5.1)

b = ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 7.67

15 3.74 7.71

30 3.72 7.73 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 1.55

Q s 0.00

Q T = 1.55

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

______--::-...1_0__------ years
CB406

Litchfield Rd TI Ramp '8' Sta 18+78

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.41 0.95 0.4

0.0

0.0

0.41 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K b 052 S -0.31 rO. 38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

. m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1018.74

994.84

793

0.1502

159.132

0.0424

where: A= 0.41 acres

(Table 5.1)

(Table 5.1),0.04

-0.00625

b =----

m

Computations:

2-year: Selected 1 Computed

Tc Tc

10 3.80 6.41

15 3.74 6.45

30 3.72 6.46 'Use 10 minutes

Rational Method:

Q = CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 1.46 cfs
----

Qs 0.00 cfs (upstream bypass flow)

QT = 1.46 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB408

Litchfield Rd TI Ramp 'C' Sta 2+62

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.36 0.95 0.3

0.0
0.0

0.36 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L O.SC K b 0.52 S -0.31 i-o.38 (equation 5.5)

•
where:

input:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ftlmile

the average rainfall intensity, inches/hour

991.8

987.09

352

0.0667

70.650

0.0428

Computations:

where: A=

m

b

0.36

-0.00625

,0.04

acres

(Table 5.1)

(Table 5.1)

2-year: Selected I Computed

Tc Tc

10 3.80 5.52

15 3.74 5.55

30 3.72 5.56 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

OR = 1.31

Os 0.00

OT = 1.31

(equation 3.1)

Q = Peak flow, cIs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB410

Litchfield Rd TI Ramp 'C' Sta 5+60

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual"
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C
(acres)

Pavement 0.28 0.95 0.3

0.0

0.0

0.28 0.3

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11AL 0.50 K
b

0.52 S-o·31 i-O· 38 (equation 5.5)

where: the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ftlmile

I the average rainfall intensity, inches/hour

input: 991.8

990.72

351

0.0665

16.246

0.0435

(Table 5.1)

(Table 5.1)

A = 0.28 acres-----0.00625

.0.04b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 8.76

15 3.74 8.82

30 3.72 8.83 'Use 10 minutes

Rational Method:

Q CiA (equation 31)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

QR = 1.00 cfs-----
Qs = 0.00 cfs (upstream bypass flow)

QT 1.00 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10 years

CB412

Litchfield Rd TI Ramp '0' Sta 2+36.15

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual..
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area xC
(acres)

Pavement 0.47 0.95 0.4
0.0
0.0

0.47 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 K
b

0.52 s.{)·31 i.{)·38 (equation 5.5)

2-year: Selected I Computed

Tc Tc

10 3.80 1.82

15 3.74 1.84

30 3.72 1.84 'Use 10 minutes

Rational Method:

•
Q = CiA

Where:

Q R = 1.71

Q s 0.00

QT = 1.71

(equation 3. 1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A = area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



•

•

•

Dysart Road



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

10

CB600

Dysart Rd TI Ramp 'A' Sta 14+34

Design:

Check:

Date:

DNJ

2/18/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.47 0.95 0.4

0.0

0.0

0.47 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K b 0.52 S -0.31 i-O· 38 (equation 5.5)

where: Tc the time of concentration, hours

L Length of the flow path, miles

Kb Representative watershed resistance coefficient

m log A + b

S Watercourse slope, ft/mile

• I the average rainfall intensity, inches/hour

input: 1002.04 Upstream elevation, feet

990.74 Downstream elevation, feet

L 678 feet

L 0.1284 miles

S 88.000 feet/mile

Kb 0.0421

where: A= 0.47 acres

m -0.00625 (Table 5.1)

b ,0.04 (Table 5.1)

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 7.09

15 3.74 7.13

30 3.72 7.15 ·Use 10 minutes

Rational Method:

•
Q = CiA

Where:

QR = 1.70

Qs 0.00

QT = 1.70

(equation 3.1)

Q = Peak flow, cfs

C = weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB

Dysart Rd TI Ramp 'B' Sta 18+43

Design:

Check:

Date:

DNJ

10/17/07

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.57 0.95 0.5

0.0

0.0

0.57 0.5

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 S·031 i·0.38 (equation 5.5)

where:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m togA +b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

input: 999.45

989.37

801

0.1517

66.445

0.0415

(Table 5.1)

(Table 5.1)

A = 0.57 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 8.35

15 3.74 8.40

30 3.72 8.42 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A = area, acres

OR = 2.04 cfs-----
Os = 0.00 cfs (upstream bypass flow)

QT 2.04 cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

•
Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening
________1_0 years

CB604

Dysart Rd TI Ramp 'C' Sta 6+87

Design:

Check:

Date:

DNJ

2/14/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual.

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

land Use Area C Area xC

(acres)

Pavement 0.25 0.95 0.2

0.0

0.0

0.25 0.2

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5-0·31 i-O,38 (equation 5.5)

•
where:

input:

S

I

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, fUmile

the average rainfall intensity, inches/hour

995.98

995.2

366

0.0693

11.252

0.0438

(Table 5.1)

(Table 5.1),0.04

A = 0.25 acres----
-0.00625

b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 10.06

15 3.74 10.12

30 3.72 10.14 'Use 10 minutes

Rational Method:

Q = CiA (equation 3. 1)

•
Where:

QR = 0.90

Qs 0.00

QT = 0.90

Q = Peak flow, cfs

C =weighted 'C' coefficient

I = rainfall intensity

A =area, acres

cfs

cfs (upstream bypass flow)

cfs (inflow)



1-10 Outside Widening, Sarival Avenue to Dysart Road
Rational Method

Project Information:

Project Name:

Design Storm:

Catch Basin No.:

Station:

1-10 Outside Widening

________1_0 years

CB606

Dysart Rd TI Ramp 'D' Sta 3+02

Design:

Check:

Date:

DNJ

10/17107

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Area x C

(acres)

Pavement 0.40 0.95 0.4

0.0

0.0

0.40 0.4

Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 K
b

0.52 5.0.31 ;-0.38 (equation 5.5)

where: Tc

L

Kb

S

I

input:

L

L

S

Kb

the time of concentration, hours

Length of the flow path, miles

Representative watershed resistance coefficient

m log A + b

Watercourse slope, ft/mile

the average rainfall intensity, inches/hour

1003.63

992.75

582

0.1102

98.705

0.0425

(Table 5.1)

(Table 5.1)

A = 0.40 acres----
-0.00625

,0.04b

m

where:

Computations:

2-year: Selected I Computed

Tc Tc

10 3.80 6.37

15 3.74 6.41

30 3.72 6.43 'Use 10 minutes

Rational Method:

Q CiA (equation 3.1)

Where: Q =Peak flow, cfs

C =weighted 'C' coefficient

I =rainfall intensity

A =area, acres

OR = 1.44 cfs----as 0.00 cfs (upstream bypass flow)

aT = 1.44 cfs (inflow)



•

•

•

Catch Basin Analyses



•

•

•

1-10 EB & WB



Worksheet for Slotted Drain Inlet On Grade CHi 00 Sta 6665+75 1-1 0 ~B•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Resulfs

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.44 W/s

0.00170 tuft

2.50 ft

0.02 tuft

0.02 tuft

0.014

13.40 ft <-- 20 ~ \..c:::m-l!..0 Ott.A..i~

1.00 in

2.50 ft

0

100.00 %

2.44 W/s

0.00 ft3 /s

13.36 ft

0.27 ft

1.78 ft2

000 ft

0.08 ft

1.37 tus

003415 tuft

1.06

12.65 ft

------------ -- --

• 2/22/20~8 10:11:02 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB102 Sta 6667+48.52 1-10'JJ5
- -

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

3.17 ft3/S

0.00570 ft/It

2.50 ft

0.02 ft/It

0.02 ft/It

0.014

16.75 ft~ 2S' ~LoTT':F::O o t'!A1~

1.00 in

2.50 ft

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

96.86 %

3.07 ft3/S

0.10 ft3/S

11.75 ft

0.24 It

1.38 It'

0.00 ft

0.09 ft

2.29 ft/s

0.03617 ft/It

0.85

19.62 ft

2/22/200810:02:13 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB104 Sta 6667+80 1-10 EB

Project Description

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

• Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

3.44 ft'/s

0.00590 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014
OeA.I,.J

20.10 ft&- 50' ""SLO~O

1.00 in

2.50 ft

99.79 %

3.43 ft'/s

0.01 ft'/s

12.03 ft

0.24 ft

1.45 W

0.00 ft

0.08 ft

2.38 ft/s

0.03542 ft/ft

0.97

20.77 ft

• 21221200810:03:18 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CHi 06 Sta 6670+20 1-10 'We
Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Resl.:Ilt$

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

4.77 ft'/s

0.01100 flIft

2.50 ft

0.02 flIft

0.02 flit!

0.014
OtZAl~

30.15 ft~ 4$' ,,:>L..oriE.'O

1.00 in

2.50 ft

10000 %

4.77 ft'/s

0.00 ft'/s

12.10 ft

0.24 ft

1.46 ft2

0.00 ft

0.08 ft

3.26 flIs

0.03535 flit!

1.05

28.76 ft

2/221200810:03:28 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB108 Sta 6670+50 1-10 £'2>

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

2.30 fl3/S

0.01150 flIfl

2.50 fl

0.02 flIfl

0.02 flIlt

0.014
O~o..;~

20.10 fl - 30' ~LarrE.O

1.00 in

2.50 fl

Results

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

212212008 10:03:09 AM

9999 %

2.30 fl3/S

0.00 fl3/S

9.13 fl

018 fl

083 ft2

0.00 fl

0.08 fl

2.76 flIs

0.03914 flIfl

1.00

20.19 fl

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666

FlowMaster [08.01.058.00]
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Worksheet for Slotted Drain Inlet On Grade CB114 Sta 6678+83 1-10 EB

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

1.98 ft3/s

0.00552 fUft

2.50 ft

0.02 fUft

0.02 fUft

0.014

13.40 ft~ Zoo SL.orr~o OtZ~lrJ

1.00 in

2.50 ft

.It

97.30 %

1.93 ft 3/s

0.05 ft3/s

9.90 ft

0.20 ft

0.98 ft2

0.00 ft

0.08 ft

202 fUs

0.03799 fUft

0.87

15.48 ft

2/221200810:08:08 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00J

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB116 Sta 6686+92 1-10 \)J~

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

1.95 ft 3/s

0.00600 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

13.40 ft ~ "20' "SLDTr'Z:.O Ol?AI't\)

1.00 in

2.50 It

96.85 %

189 ft3/s

0.06 ft 3/s

9.69 ft

0.19 ft

0.94 ft2

0.00 ft

0.08 ft

2.08 ftls

0.03829 ftlit

0.85

15.70 ft

• 2/22/200810:08:16 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB120 Sta 6695+75 1-10 EB

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

4.46 ft 3/s

0.01840 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014
OtlA,~

30.15 ft ~4-S' ~~~o

100 in

2.50 ft

99.64 %

4.44 ft'/s

0.02 ft'/s

10.72 ft

0.22 ft

1.15 ft2

0.00 ft

0.09 ft

3.88 ftls

0.03740 ftllt

0.96

31.54 ft

2/22/200810:08:26 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00J
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• Worksheet for Slotted Drain Inlet On Grade CB122 Sta 6699+75 1-10 \1J 5

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

5.52 ft 3/s

0.01600 ftlft

2.50 ft

0.02 ftlfl

0.02 ftlfl

0.014

33.50 fl~ So' ~Lorr~ O~I~

1.00 in

2.50 fl

Results

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

21221200810:03:57 AM

99.93 %

5.52 fl 3/s

0.00 ft3/s

11.91 fl

0.24 fl

1.42 ft2

0.00 fl

0.08 fl

389 ftls

0.03555 ftlfl

0.98

3411 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB124 Sta 6700+14 1·10 EB

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

5.18 ft'/s

0.01560 tuft

2.50 ft

0.02 tuft

0.02 tuft

0.014

30.15 ft~ 4~' "S LOTTE 0 OqA,IN

100 in

2.50 ft

98.90 %

5.12 ft 3/s

0.06 ft'/s

11.69 ft

0.23 ft

1.37 ft2

0.00 ft

0.08 ft

379 tus

0.03579 tuft

0.92

32.82 ft

2/2212008 10:03:37 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB126 Sta 6706+87.53 1·10 w~

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

7.44 fl'/s

0.00540 ftIft

2.50 ft

0.02 ftIft

0.02 ftIft

0.014
Ott.A.~N30.15 ft_ 4-S' 'SL0'tTE:O

1.00 in

2.50 ft

100.00 %

7.44 ft3/S

0.00 fl'/s

16.33 ft

0.33 ft

2.67 ft2

0.00 ft

0.08 ft

2.79 ftIs

0.03193 ftIft

1.01

29.77 ft

• 2/22/200810:04:09 AM

------ -----

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)
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Worksheet for Slotted Drain Inlet On Grade CB128 Sta 6707+21.18 1-10 €e

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

7.48 ft'/s

0.00480 ftllt

2.50 It

0.02 ftllt

0.02 ftllt

0.014

30.15 It _4'5' :$LoTT£o bQb,,J

1.00 in

2.50 It

100.00 %

7.48 1t3 /s

0.00 ft'/s

16.73 It

0.33 It

2.80 It'

000 It

0.08 It

2.67 ftls

0.03168 ftllt

1.04

28.93 It

2/221200810:03:47 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet In Sag CB130 Sta 6710+40.25 1-10 Eo a <. E:A.Si'"

r- tV 0)\Project Description to. )

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Spread

5.09 ft'/s

2.50 ft

0.02 ftlft

0.02 ftlft

0.15 ft

15.00 ft -30' 'SLorr£O Q1A,\,J
100 in

2.50 ft

Results

•

•

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

21221200810:00:09 AM

9.11 ft

0.18 ft

0.00 ft

0.08 ft

2.19 W

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Project Description

Worksheet for Slotted Drain Inlet In Sag CB130 Sta 6710+40.25 1-10 1;"e('kI~'S-r

~lJ,

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Spread

1.62 ft 3 /s

2.50 ft

0.02 ftlft

0.02 ftlft

0.15 ft

5.00 ft~~o' ~l.dT\~';:) OfAl,.J
1.00 in

2.50 ft

8.71 ft

0.17 ft

0.00 ft

0.08 ft

0.73 W

2/22/200810:00:00 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet In Sag CB132 Sta 6710+49.64 1-1 0 ~~ l €A~ r
E.tJo)Project Description•

Solve For Spread

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

2.18 ft'/s

2.50 ft

0.02 ftlft

0.02 ftlft

0.15 ft

7.50 ft <,-- I os: I ~LDrrfiO Ot2AI,j

1.00 in

2.50 ft

Results

•

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

7.81 ft

016 ft

0.00 ft

0.08 ft

1.09 ft2

• 212212008 10:00:30 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00J

Page 1 of 1



Worksheet for Slotted Drain Inlet In Sag CB132 Sta 6710+49.64 1-10 E:e( 'W fE'$r
E)..Project Description

Solve For Spread

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

,;

3.72 fl3 /s

2.50 fl

0.02 ftlfl

0.02 ftlfl

0.15 fl

10.00 fl 4-- Z c> f ~1..0TT'e: 0 O~I,J

1.00 in

2.50 fl

..

995 fl

0.20 fl

000 fl

008 fl

1.46 ft2

--------- - -- -

2/22/200810:00:22 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet In Sag CB136 Sta 6715+80 1·10 EB(~~T E\1o)

Project Description

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Spread

3.47 fl3/s

2.50 ft

0.02 ftlft

0.04 ftlft

0.15 ft

15.00 ft _ 3D' 'S LoTi" e: 0 t'~11lJ

100 in

2.50 ft

•

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

5.56 ft

0.12 ft

000 ft

0.08 ft

2.19 ft2

• 2/22/20089:59:19 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet In Sag CB136 Sta 6715+80 1-10 EB (.\JJ f£sr -, 10

Project Description

Solve For

Input Data

Spread

..... .J ~.~ . "

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

1.27 ft3/S

2.50 ft

0.02 ftlft

0.04 ftlft

0.15 ft

5.00 ft 4Or--- Ic' -5Lon-EO Cit..l:,yJ

1.00 in

2.50 ft

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

3.48 ft

0.14 ft

0.00 ft

0.08 ft

0.73 ft2

2/22/2008 9:59:37 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slott~d Drain Inlet On Grade CB138 Sta 6719+10 1-1 0 ~ E>• Project Description

Solve For Efficiency

Input Data

Discharge 3.53 ft3 /s

Slope 0.01300 ftlit

Gutter Width 2.50 ft

Gutter Cross Slope 0.05 ftllt

Road Cross Slope 0.05 ftlit

Roughness Coefficient 0.014

Slot Length 20.10 ft~5o' StoTfEo D'2AI-J
Local Depression 1.00 in

Local Depression Width 2.50 ft

Results

Efficiency 100.00 %

Intercepted Flow 3.53 W/s

Bypass Flow 000 W/s

Spread 6.31 ft

Depth 0.28 ft

• Flow Area 0.90 ft2

Gutter Depression 0.00 ft

Total Depression 0.08 ft

Velocity 3.94 ftls

Equivalent Cross Slope 0.06965 ftlit

Length Factor 1.13

Total Interception Length 17.74 ft

--------- - ----

• 2/22/200810:11:57 AM

-------

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMasler [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB140 Sta 6722+40 1-10 EB

Project Description' ,

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.44 ft3/s

0.01542 ftlft

2.50 ft

0.05 ftlft

0.05 ftlft

0.014

20.10 ft~ ~o' S l.01"'t'"'tC t:>~l ~
100 in

2.50 ft

100.00 %

3.44 ft3/s

000 ft3/S

6.05 ft

0.27 ft

0.82 W

0.00 ft

0.08 ft

4.17 ftls

0.07028 ftlft

109

18.37 ft

2/22/200810:04:20 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB148 Sta 6725+12.15 1-10 Et>• Project Description

Solve For

Input Data

Efficiency

•

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Resuits

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

4.44 ft3/S

0.01524 ft/ft

2.50 ft

0.07 ft/ft

0.04 ft/It

0.014

20.10 ft~ 30' ';:) LD"'lTl:.C D'2A.,~

1.00 in

2.50 ft

100.00 .%

4.44 ft3/S

0.00 ft3/S

6.81 ft

0.33 ft

0.99 ft2

0.07 ft

0.15 ft

4.48 ft/s

0.08510 ft/It

1.11

18.17 ft

------- -------

• 2/2212008 10:01 :06 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [06.01.056.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB152 Sta 6729+65 1-10 EB

Project D~sc[iption· .

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

4.21 ft'/s

0.00790 fUll

2.50 ft

0.04 fUll

0.04 fUll

0.014

DtZA.',J20.10 ft~3o' $l.oTTE.D

1.00 in

2.50 ft

Results·

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/2008 10:00:56 AM

100.00 %

4.21 ft'/s

0.00 ft'/s

8.09 ft

0.32 ft

1.28 ft'

0.00 ft

0.08 ft

3.30 fUs

0.05989 fUll

1.12

18.01 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB154 Sta 6740+30 1-10 E.6

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

4.82 ft'/s

0.00920 flIfl

2.50 ft

0.02 flIft

0.02 flIfl

0.014

26.80 ft~t..to· "'S~1I'~O ()12A1~

1.00 in

2.50 ft

99.83 %

4.81 ft'/s

0.01 ft'/s

12.56 ft

0.25 ft

1.58 ft2

0.00 ft

0.08 ft

3.06 flIs

0.03489 flIfl

0.97

27.60 ft

• 2122/200810:01 :37 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB156 Sta 6740+30 1-10 We,

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

GullerWidth

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

4.87 ft 3 /s

0.00860 ftllt

2.50 ft

0.02 ftllt

0.02 ftllt

0.014
O~,'~

26.80 ft~l..(O' ~,-o1\EO

1.00 in

2.50 ft

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/200810:02:00 AM

99.94 %

4.87 ft3/s

0.00 ft 3 /s

12.77 ft

0.26 ft

1.63 ft2

0.00 ft

0.08 ft

2.99 ftls

0.03469 ftlft

0.98

27.26 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



•

•

Worksheet for Slotted Drain Inlet On Grade CB158 Sta 6746+09 1-10 EB

Project Description

Solve For Efficiency

Input Data

Discharge 9.50 flo/s

Slope 0.01867 ftllt

Gutter Width 2.50 fl

Gutter Cross Slope 0.02 ftllt

Road Cross Slope 0.02 ftllt

Roughness Coefficient 0.014
O"-A;f\)

Slot Length 30.15 flo!: ~S· SL.or'f"" 'f-0

Local Depression 1.00 in

Local Depression Width 2.50 It

Results ..
Efficiency 85.06 %

Intercepted Flow 8.08 flo/s

Bypass Flow 1.42 flo/s

Spread 14.20 fl

Depth 0.29 fl

Flow Area 2.02 ft2

Gutter Depression 000 fl

Total Depression 0.09 fl

Velocity 4.71 ftls

Equivalent Cross Slope 0.03383 ftllt

Length Factor 0.65

Total Interception Length 46.23 fl

• 2122/2008 10:01 :27 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755·1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB160 Sta 6747+48 1-10 EB

Project Descrlptioh '

Solve For

lilp!Jt Diita

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

1.30 ft3/s

0.01770 ftlfl

2.50 fl

000 ftlfl

0.00 ftlfl

0.014
Dfl.A\~

26.80 fl L::::--- 4 0 \ '"SLOT{"' E.o

1.00 in

2.50 fl

97.46 %

1.27 fl3/S

0.03 fl3/ S

17.03 fl

0.08 fl

0.67 ft2

000 fl

0.08 fl

1.95 ftls

0.01610 ftlfl

087

30.80 fl

2/22/200810:01 :18 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB162 Sta 6746+89.67 1-10 'N e:,

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

7.28 ft'/s

0.01708 ftllt

2.50 ft

0.07 ftllt

0.02 ftllt

0.014
Of2A)~26.80 ft~ 40 I 'S l..OTT""~0

1.00 in

2.50 ft

Results

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/2008 10:01 :50 AM

99.96 %

7.28 ft3/s

0.00 ft'/s

12.08 ft

036 ft

1.61 ft2

0.12 ft

0.20 ft

4.54 ftls

0.06512 ftllt

0.99

27.17 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



. "'.

Worksheet for Slotted Drain Inlet On Grade CB164 Sta 6751+25 1-10 \Nfl
Project,Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

4.65 f13/S

0.00950 fIIft

2.50 fI

0.07 fIIft

0.04 fllfl

0.014 OrZa1rJ
16.75 fI 4r-- 2 $' "5, Lon-tZo

1.00 in

2.50 fI

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/2008 10:06:59 AM

100.00 %

4.65 f13/S

0.00 f13/S

7.68 ft

0.37 ft

1.24 ft2

0.07 ft

0.15 ft

3.76 fils

0.08169 fllfl

1.02

16.47 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet In Sag CB166 Sta 6754+87.55 1-10 '-N B

Project Description

•

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Spread

3.49 W/s

2.50 ft

0.04 ftIft

0.04 ftIft

0.15 ft O'2AJtJ
7.50 ft- IS' ~LoTlrE:o

1.00 in

2.50 ft

6.27 ft

0.24 ft

000 ft

0.08 ft

1.09 ft2

---- -----

• 2/22/20089:59:08 AM
Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet In Sag CB168 Sta 6755+09.39 1-10 \JJC:>

Project Description

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

Spread

4.06 ft3/S

2.50 ft

0.04 ft/ft

0.04 ft/It

0.15 ft
OfA.lrJ7.50 ftC-- IS' ~LoTlEO

1.00 in

2.50 ft

7.16 ft

0.28 ft

0.00 ft

0.08 ft

1.09 ft2

2/22/2008 10:00:42 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB170 Sta 6759+81.32 1-10 \J-J 6

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

5.13 ft3 /s

0.00909 ftlft

2.50 ft

0.04 ftlft

0.04 ftlft

0.014
D~,J

20.10 ft- ~' "5 L.CSTT' E!:>
1.00 in

2.50 ft

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

99.89 %

5.12 ft3 /s

0.01 ft 3/s

8.49 ft

0.33 ft

1.41 ft2

0.00 ft

008 ft

3.65 ftls

0.05919 ftlft

0.98

20.56 ft

------ ---

• 2/22/200810:11:18 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00J

Page 1 of 1



.... ~.-

Worksheet for Slotted Drain Inlet On Grade CB172 Sta 6765+70.12 1-10 w6
'Rroj~ct"Des'criptfOnc."',1+1""-;'.".'"

Solve For

Inputb~ta

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

5.73 ft3/S

0.00909 ftlft

2.50 ft

0.04 ftlfl

0.04 ftlft

0.014

23.45 ft~ 35' SLoTlE:o o eA,.11\.I

100 in

2.50 ft

Efficiency 10000 %

Intercepted Flow 5.73 ft3/s

Bypass Flow 0.00 ft3/S

Spread 8.85 ft

Depth 0.35 ft

Flow Area 1.53 ft2

Gutter Depression 000 ft

Total Depression 0.08 ft

Velocity 3.75 ftls

Equivalent Cross Slope 0.05858 ftlfl

Length Factor 1.08

Total Interception Length 21.67 ft

2/22/200810:11:10 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB174 Sta 6772+33.3 1-10 EB
Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.61 ft 3 /s

0.00922 ftllt

2.50 ft

0.01 ftllt

0.01 ftllt

0.014

OeA.I~26.80 ft 4P-- 40' "SLDrrW

1.00 in

2.50 ft

99.73 %

2.60 ft3 /s

0.01 ft3/s

15.48 ft

0.15 ft

1.19 ft2

0.00 ft

0.08 ft

2.20 ftls

0.02239 ftllt

0.96

27.85 ft

• 2/22/2008 10:02:32 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB176 Sta 6771 +88.3 1-10 E.B

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

042 ft'/s

0.00922 ftIft

2.50 ft

0.00 ftIft

0.00 ftIft

0.014 Dt2AlrJ
ft< 20' 'S LO TlE:O1340

1.00 in

2.50 ft

-. , . ~

9544 %

040 ft'/s

0.02 ft3/s

16.12 ft

0.05 ft

040 ft2

0.00 ft

0.08 ft

1.04 ftIs

0.01516 ftIft

0.82

16.34 ft

2/22/2008 10:02:23 AM

Bentley Systems, Inc, Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB178 Sta 6772+62.93 1-10 w'::>
Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.25 ft'/s

0.00909 ftllt

2.50 It

0.02 ftllt

0.02 ftllt

0.014
O~\,J

16.75 It 4-- 25' S LbTlEO
1.00 in

2.50 ft

98.17 %

2.21 1t3/s

0.04 ft'/s

946 ft

0.19 ft

0.89 ft2

0.00 ft

0.08 ft

2.51 ftls

0.03863 ftllt

089

1879 It

--- -- -----

• 2/22/2008 10:02:59 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB1aO Sta 6775+00 1-10 EB

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results'; ,

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3,57 ft 3 /s

0,00922 ft/ft

2,50 ft

0,02 ft/ft

0,02 ft/It

0,014
Ot2A \p\)

23.45 ft~ 3~' '$ LDrr~O

100 in

2,50 ft

99,96 %

3,57 ft3/S

0,00 ft3/S

11,22 ft

0,22 ft

1,26 ft2

0,00 ft

0,08 ft

2,84 ft/s

0.03632 ft/ft

099

23.77 ft

2/22/200810:02:41 AM

Bentley Systems, Inc, Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08,01,058,00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB182 Sta 6775+00 1-10 E~•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.91 fl'/s

0.00909 flIfl

2.50 fl

0.02 flIfl

0.02 flIfl

0.014
Dt2.0..'~

23.45 fl~ 35' ~ L.C>'T1"" rc..0
1.00 in

2.50 fl

99.48 %

3.89 fl'/s

0.02 ft'/s

11.64 fl

0.23 fl

1.35 ft2

0.00 fl

0.08 fl

2.89 flIs

0.03584 flIfl

0.95

24.78 fl

---------- ---- ---

• 21221200810:02:50 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB188 Sta 6787+65.41 1-1 0 ~f)

Solve For Efficiency

Input Data

Discharge 2.05 ft 3/s

Slope 0.01810 ftlft

Gutter Width 2.50 ft

Gutter Cross Slope 0.02 ftlft

Road Cross Slope 0.02 ftlft

Roughness Coefficient 0.014
t:> 1'2.A.1·~

Slot Length 20.10 ft- ?O· ~\..&,)Ti€D

Local Depression 1.00 in

Local Depression Width 2.50 ft

Results

Efficiency 99.33 %

Intercepted Flow 2.04 ft 3/s

Bypass Flow 0.01 ft 3/s

Spread 8.03 ft

Depth 0.16 ft

Flow Area 0.64 ft2

Gutter Depression 0.00 ft

Total Depression 0.08 ft

Velocity 3.18 ftls

Equivalent Cross Slope 0.04101 ftlft

Length Factor 094

Total Interception Length 21.43 ft

2/22/2008 10:51 :55 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB190 Sta 6790+73 1-10 EB•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.52 ft 3/s

0.01994 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

13.40 ft _ 2~' "S\..~~ t:) r24...,~
1.00 in

2.50 ft

76.68 %

1.93 ft 3 /s

0.59 ft3/s

8.52 ft

0.17 ft

0.73 ft2

0.00 ft

0.09 ft

3.46 flIs

0.04072 flIft

0.55

24.16 ft

• 21221200810:52:30 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



O.'J'_

?'r ' .. ",

Worksheet for Slotted Drain Inlet On Grade CB192 Sta 6791 +00 1-10 \NB
Pf,bjecf6~~Gq~ti'Orl'"'" -

Solve For Efficiency

'Input Data ........
(,-

Discharge 2.83 ft 3/s

Slope 0.01990 ftlfI

Gutter Width 2.50 ft

Gutter Cross Slope 0.02 ftlfI

Road Cross Slope 0.02 ftlfI

Roughness Coefficient 0.014
C~l~

Slot Length 23.45
ft -

~~l ~Lc;ST"('"EC

Local Depression 1.00 in

Local Depression Width 2.50 ft

Re50It~"" " I, '-:' ~

Efficiency 98.84 %

Intercepted Flow 2.80 ft3 /s

Bypass Flow 0.03 ft3/s

Spread 8.90 ft

Depth 0.18 ft

Flow Area 0.79 ft2

Gutter Depression 0.00 ft

Total Depression 0.09 ft

Velocity 3.56 ftls

Equivalent Cross Slope 0.04006 ftlfI

Length Factor 0.92

Total Interception Length 2560 ft

21221200810:53:10 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1"203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB194 Sta 6797+41.71 1-10!='13

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Totallnterceplion Length

Efficiency

5.29 fl'/s

0.01380 ftlit

2.50 fl

0.02 ftlit

0.02 ftlit

0.014

33.50 fl -~O \ S\.o1"\€.c C ~\.~

1.00 in

2.50 fl

100.00 %

5.29 ft'ts

000 fl'ts

12.06 fl

0.24 fl

1.46 ft2

0.00 fl

0.09 fl

3.63 ftls

0.03583 ftlit

1.05

31.90 fl

• 2/22/200810:53:36 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB196 Sta 6797+39 1-10 W~

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

4.95 ft 3/s

0.01410 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

30.15 ft -<\'S' ~ L.a~() t>.2.A I ~

1.00 in

2.50 ft

99.84 %

494 ft3/s

0.01 ft3/s

11.71 ft

0.24 ft

1.37 ft2

0.00 ft

0.09 ft

360 ftls

0.03621 ftlft

097

31.02 ft

2/2212008 10:54:15 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB198 Sta 6800+50 1-10 E f,

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.64 ft3/S

0.00870 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014
OeA.I~

23.45 ft - 3'$' SI.O~.O

1.00 in

2.50 ft

100.00 %

3.64 ft3/S

0.00 ft 3 /s

11.43 ft

0.23 ft

1.31 ft2

0.00 ft

0.09 ft

278 ft/s

0.03653 ft/It

1.00

23.46 ft

• 2122/2008 10:04:47 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB200 Sta 6803+54.69 1-10 f13

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

2.98 ft3 /s

0.00380 ftllt

2.50 ft

0.02 ftllt

0.02 ftllt

0.014

16.75 ft --2$' ~'-O~ Oi:.A11"»
100 in

2.50 ft

Re'sults

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

99.90 %

2.98 ft3/s

0.00 ft3/s

1239 ft

0.25 ft

1.54 ft2

0.00 ft

0.09 ft

1.94 ftls

0.03549 ftllt

0.98

17.12 ft

2/22/200810:04:38 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet In Sag CB202 Sta 6805+54.18 1-1 0 w~• Project Description

Solve For

Input Data

Spread

•

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Slot Width

Slot Length

Local Depression

Local Depression Width

Results

Spread

Depth

Gutter Depression

Total Depression

Open Slot Area

8.66 ft'/s

2.50 ft

0.02 flit!

0.02 flit!

0.15 ft

20.00 ft - 40' ~w:srr£o D~\~
100 in

2.50 ft

11.35 ft

0.23 ft

0.00 ft

0.09 ft

2.92 W

• 212212008 11 :05:50 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB204 Sta 6822+75.95 1-10 E:B

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

2.40 ft3/S

0.00251 ft/It

2.50 ft

0.02 ft/It

0.02 ft/It

0.014
CQA.;""

23.45
ft -

~~. SI..DTI"E.C

1.00 in

2.50 ft

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/2008 10:07:39 AM

100.00 %

2.40 ft'/s

0.00 ft3/S

12.34 ft

0.25 ft

1.53 ft2

0.00 ft

0.09 ft

1.57 ft/s

0.03553 ft/It

1.70

13.79 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB206 Sta 6825+30 1-10 EB

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.80 W/s

0.00380 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014

23.45 ft 40- 3'$' -S(..QiT~O OeA.,·~

1.00 in

2.50 ft

100.00 %

2.80 ft 3/s

000 W/s

12.10 ft

0.24 ft

1.47 ft2

0.00 ft

0.09 ft

1.91 ft/s

0.03579 ft/ft

1.41

16.59 ft

• 2122/2008 10:07:48 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB208 Sta 6826+62.24 1.(0 W ~

Project 0escr.iption

Solve For

Inl1'ut Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

6.51 ft3/s

0.00640 ft/fl

2.50 ft

0.02 ft/fl

0.02 ft/ft

0.014 .
30.15 ft .- 4'5' o LO"\T"t.O \)ti.\~

100 in

2.50 ft

.' i'~

Efficiency 100.00 %

Intercepted Flow 6.51 ft 3 /s

Bypass Flow 000 ft 3 /s

Spread 15.05 ft

Depth 0.30 ft

Flow Area 2.26 W

Gutter Depression 000 ft

Total Depression 0.08 ft

Velocity 2.87 ft/s

Equivalent Cross Slope 0.03280 ft/fl

Length Factor 103

Total Interception Length 29.14 ft

2/22/2008 10:04:56 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB210 Sta 6828+10 1-10 EB

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

4.15 ft'/s

0.00890 ftllt

2.50 ft

0.02 ftllt

0.02 ftllt

0.014

23.45 ft- 3~' 'SLDT\€..() D~f\;)

1.00 in

250 ft

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

99.17 %

4.12 ft 3/s

0.03 ft 3/s

11.95 It

0.24 ft

1.43 ft2

0.00 ft

0.09 ft

2.90 ftls

0.03594 ftlft

0.93

25.21 ft

,

--- ------------------

• 2/22/200810:07:57 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB212 Sta 6831 +73.47 1-10 E:B

Solve For Efficiency

Input Data " .l'r·,

Discharge 400 ft 3/s

Slope 0.01560 ftlft

Gutter Width 2.50 ft

Gutter Cross Slope 0.02 ftlft

Road Cross Slope 0.02 ftllt

Roughness Coefficient 0.014

Slot Length 26.80 ft - 40' s u.::srn:.o o l2.JO.i~

Local Depression 100 in

Local Depression Width 2.50 ft

Results

Efficiency 99.30 %

Intercepted Flow 3.97 ft 3 /s

Bypass Flow 0.03 ft3/s

Spread 10.61 ft

Depth 0.21 ft

Flow Area 1.13 It'

Gutter Depression 0.00 ft

Total Depression 0.09 ft

Velocity 3.55 ftls

Equivalent Cross Slope 0.03754 ftlft

Length Factor 0.94

Total Interception Length 28.61 ft

2/22/200810:09:35 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB214 Sta 6832+75.11 1-10 We>

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.08 ft3/S

0.01789 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014

26.70
ft _

4D·"S.~C DeA'l~

1.00 in

2.50 ft

100.00 %

3.08 ft3/S

0.00 ft3/s

937 ft

0.19 ft

0.88 ft2

0.00 ft

0.09 ft

3.50 ft/s

0.03930 ft/ft

1.03

25.99 ft

• 2/221200810:10:34 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755·1666

FlowMaster [08.01.058.00)

Page 1 of 1



"'1. :;t;c ...

Worksheet for Slotted Drain Inlet On Grade CB216 Sta 6836+90 1-10 EB

Project D~scripHo-n

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

4.01 ft 3 /s

0.01400 ftlit

2.50 ft

0.02 ftlit

0.02 ftlit

0.014

26.80 ft _4-0" '5u:m-eo D i2.Atl'J

100 in

2.50 ft

- J;f~~.

99.62 %

399 ft3 /s

0.02 ft'/s

1084 ft

0.22 ft

1.17 ft2

0.00 ft

0.08 ft

3.42 ftls

0.03677 ftlit

0.95

2808 ft

2/22/2008 10:09:26 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB218 Sta 6836+90 1-10 '-Jf>

Project Description

•

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/200810:10:06 AM

Efficiency

3.71 ft'/s

0.01420 ftlft

2.50 ft

0.02 ftlft

002 ftlft

0.014

26.80

1.00 in

250 ft

100.00 %

3.71 ft'/s

000 fP/s

10.50 ft

0.21 ft

1.10 ft2

000 ft

0.09 fl

3.36 ftls

0.03769 ftlft

1.00

26.89 fl

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755·1666

-_.- -----

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB220 Sta 6845+75 1-10 EB

Solve For

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

3.38 ft3/S

0.01220 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

23.45 ft~ 3s' 'S\..c"rr'E-O 0 ~,t'\o

1.00 in

2.50 ft

Efficiency 9955 %

Intercepted Flow 3.36 ft3/S

Bypass Flow 0.02 ft3/S

Spread 10.43 ft

Depth 0.21 ft

Flow Area 1.09 ft'

Gutter Depression 0.00 ft

Total Depression 0.09 ft

Velocity 3.10 flIs

Equivalent Cross Slope 0.03778 flIft

Length Factor 0.95

Total Interception Length 24.67 ft

2/22/2008 10:09:46 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 01 1



Worksheet for Slotted Drain Inlet On Grade CB222 Sta 6845+85 1-10 \J,J e•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results ,;'

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.37 ft'/s

0.01250 tuft

2.50 ft

0.02 tuft

0.02 tuft

0.014
CQA.·rI::l

23.45 ft 4- 3~' $~

1.00 in

2.50 ft

99.34 %

3.35 ft'/s

0.02 ft 3/s

10.37 ft

0.21 ft

1.08 ft2

0.00 ft

0.08 ft

313 tus

0.03736 tuft

0.94

24.99 ft

• 2/22/200810:10:15 AM
Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [06.01.056.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB224 Sta 6849+28 1-10 \N8

Solve For

Input Data,

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Re'sults, .

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.56 ft'/s

0.01787 ftllt

2.50. ft

0.02 ftllt

0.02 ftllt

0.014
oC2.Ai~

23.45 ft .-~' S L.4JT"t..o

1.00 in

2.50 ft

99.93 %

2.56 ft'/s

0.00 ft'/s

8.75 ft

0.17 ft

0.77 It'

0.00 ft

0.08 ft

3.35 ftls

0.03975 ftllt

0.98

23.88 ft

_._--- ----

2/22/200610:10:24 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [06.01.056.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB226 Sta 6849+67.64 1-10 e7f>

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.94 W/s

0.01499 ftlfl

2.50 ft

0.02 ftlfl

0.02 ftlfl

0.014
~~. 'S,-~TT"'€.C Den;~23.45 ft ....-

1.00 in

2.50 ft

99.78 %

2.93 ft3/s

0.01 ft3 /s

9.52 ft

0.19 ft

0.91 ft2

0.00 ft

0.09 ft

3.23 ftls

0.03907 ftlfl

0.97

24.26 ft

• 2/22/2008 10:09:57 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755·1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB227 Sta 6851 +76.90 1-10 wB

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results.

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Tota/lnterception Length

1.84 ft3/s

0.01310 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

20.10
ft _ 30' "::l~i:Sl1""€O D "A,'f\.

1.00 in

2.50 ft

100.00 %

1.84 ft3/s

0.00 ft3/s

8.19 ft

0.16 ft

0.67 ft2

0.00 ft

0.08 ft

2.74 ftls

0.04071 ftllt

1.08

18.67 ft

2/22/2008 10:11 :28 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB228 Sta 6852+80 1-10 EB

Project Description -

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

3.60 W/s

0.01140 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

26.80 ft --- 40' 5LOlTtO D~( t-J
1.00 in

2.50 ft

Results.

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/22/200810:10:43 AM

100.00 %

3.60 ft3/S

0.00 ft3/S

10.82 ft

0.22 ft

1.17 ft2

0.00 ft

0.09 ft

3.07 flIs

0.03727 flIft

1.07

25.02 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB230 Sta 6854+00 1-10 wE>
•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results-.~

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

2.76 ft3/s

0.00840 ftlfl

2.50 fl

0.02 ftlfl

0.02 ftlfl

0.014 ,
20.10 fl <#- 30' $Lon-£D C~I~

100 in

2.50 fl

.-t" .,

99.95 %

2.76 ft3/s

0.00 fl'/s

10.37 fl

0.21 fl

1.07 W

000 fl

0.08 fl

2.57 ftls

0.03736 ftlfl

0.99

20.39 fl

2/221200810:11:37 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB232 Sta 6856+60.91 1-1 0 ~f,•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

3.29 ft'/s

0.00390 ftIft

2.50 ft

0.02 ftIft

0.02 ftIft'

0.014

20.10 ft .-30' ~\..()~C DrLA,'~

1.00 in

2.50 ft

100.00 %

3.29 ft3/s

0.00 ft3/s

12.79 ft

0.26 ft

1.63 ft2

0.00 ft

0.08 ft

2.01 ftIs

0.03467 ftIft

1.10

18.24 ft

• 2/22/2008 10:10:51 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB234 Sta 6856+70.97 1-10 wD
Project Description

Solve For

Input Data

Efficiency

2.60 ft3/s

0.00290 ftllt

2.50 ft

0.02 ftllt

0.02 ftllt

0.014

16.75 ft _.2~' 5c...oTT"fZO \) e.4.;~

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression 1.00 in

Local Depression Width 2.50 ft

Results "

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

100.00 %

2.60 ft3/S

0.00 ft3/s

1237 ft

0.25 ft

1.53 ft2

0.00 It

0.08 ft

1.70 ftls

0.03507 ftlft

1.12

15.01 ft

-------------

212212008 10: 11 :47 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666

FlowMaster [08.01.058.00]

Page 1 of 1



•

•

•

Estrella Parkway



• Worksheet for Slotted Drain Inlet On Grade CB304 Sta 13+20 Ramp A

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

1.12 ft3/S

0.01840 ft/fl

2.50 ft

0.02 ft/fl

0.02 ft/fl

0.014
S~~~ O£41'.....16.75 ft .- 2'S'

1.00 in

2.50 ft

100.00 %

1.12 ft3/S

0.00 ft3/S

6.37 ft

0.13 ft

0.41 ft2

0.00 ft

O.Og ft

2.75 ft/s

0.04521 ft/ft

1.06

15.76 ft

• 2/21/20082:13:18 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB308 Sta 16+81.20 Ramp ~

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

ReslJlts

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

101 ft3/S

0.02567 ftlft

2.50 ft

0.02 ftlft

0.01 ftlft

0.014

16.75 ft ...- 2.~1 S~~D D~N

1.00 in

2.50 ft

99.82 %

101 ft'/s

0.00 ft'/s

723 ft

0.11 ft

0.36 ft2

0.02 ft

010 ft

2.81 ftls

0.04266 ftlft

097

17.26 ft

2/21/20082:13:34 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB312 Sta 15+63 Ramp B

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

0.97 ft'/s

0.01881 ftIft

2.50 ft

0.02 ftIft

0.02 ftIft

0.014

16.75 ft~ 2.~' .Sl.Oi"t-"E.C Oft.A..IN
1.00 in

2.50 ft

--_._-----

•

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Tota/lnterception Length

2/21/20082:13:52 PM

10000 %

0.97 ft'/s

000 ft'/s

6.01 ft

0.12 ft

0.36 ft2

0.00 ft

0.09 ft

2.67 ftIs

0.04612 ftIft

1.14

14.75 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB316 Sta 19+41.49 Ramp (3

Solve For Efficiency

Imput Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

1.19 ft3/S

0.05042 ft/ft

2.50 ft

0.02 ft/ft

0.02 ftlft

0.014

20.10 ft ""- 3o· ~ ,-0"fT€.0 DeAl I'\)

1.00 in

2.50 ft

, 't' f r

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/21/20082:14:02 PM

97.22 %

1.16 ft3/S

0.03 ft3/S

6.24 ft

0.10 ft

0.31 ft2

000 ft

0.08 ft

3.85 ft/s

0.04073 ftlft

0.86

23.28 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB320 Sta 2+39.92 Ramp C

Project Descrription

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

2.22 fl3/S

0.02607 flIfl

2.50 fl

0.02 flIfl

0.02 flIfl

0.014 .
23.45 fl- 3~ I $l..C1'T"£l) .Dr2.~I~

1.00 in

2.50 fl

~esUllts .

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/21/20082:14:18 PM

99.76 %

2.21 fl3/S

0.01 ft'/s

772 fl

0.16 fl

0.60 ft2

0.00 fl

009 fl

3.71 flIs

0.04222 flIfl

0.97

24.29 fl

- --- - ~~---~-

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB325 Sta 7+00 Ramp C

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

1.00 W/s

0.00930 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

13.40 ft4-- 2~' 5I.D~O
.D(2A1 k

1.00 in

2.50 ft

Efficiency 100.00 %

Intercepted Flow 100 W/s

Bypass Flow 0.00 ft 3 /s

Spread 6.94 ft

Depth 0.14 ft

Flow Area 0.48 ft2

Gutter Depression 0.00 ft

Total Depression 0.09 ft

Velocity 2.07 ftls

Equivalent Cross Slope 0.04387 ftlft

Length Factor 107

Total Interception Length 12.47 ft

2/21/20082:14:32 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB328 Sta 13+32 Ramp C

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

• Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

0.78 ft3/s

0.01430 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014
Oe.A,-/J\)

13.40 ft ...-. 20' ~\.,.O~

1.00 in

2.50 ft

100.00 %

0.78 ft3/s

0.00 W/s

5.84 ft

0.12 ft

0.34 ft2

000 ft

0.08 ft

2.29 flIs

0.04582 flIft

108

12.45 ft

---------------------------

• 2/21/20082:14:43 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB332 Sta 2+59 Ramp D

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

0.95 ft3/S

0.03519 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014
'S"'u~ DQA,,,,,

16.75 ft
_ 2'Sl

1.00 in

2.50 ft

99.85 %

0.95 ft3/S

0.00 ft3/S

529 ft

0.11 ft

0.28 ft2

0.00 ft

0.09 ft

3.36 ftls

0.04804 ftlft

0.97

17.22 ft

2121/20082:14:56 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB338 Sta 6+50 Ramp D

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

0.66 fl3/s

0.01480 ftlfl

2.50 fl

0.02 ftlfl

0.02 ftlfl

0.014

10.05 fl _ \"5" ~I..O~ D2.Ai~

100 in

2.50 fl

9772 %

0.64 fl3/s

0.02 ft'/s

5.43 fl

0.11 fl

0.30 W

000 fl

0.09 fl

2.22 ftls

0.04765 ftlfl

0.88

11.45 fl

• 2/21/2008 2:15:07 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

-- -----

FlowMaster [08.01.058.00)

Page 1 of 1



•

•

•

Estrella Parkway Infield Areas



• Worksheet for Ditch Inlet In Sag Ramp A CB302 Sta 13+20

Project Description

•

•

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

2/22/20089:17:20 AM

Spread

5.09 ft 3/s

0.10 flIft (H:V)

0.25 flIft (HV)

2.00 ft

2.00 ft

300 ft

0.00 in

0.00 ft

P-50 mm (P-1-7/8")

50.00 %

6.98 ft

0.36 ft

7.04 ft

6.98 ft

2.70 ft2

8.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Ditch Inlet In Sag Ramp A CB306 Sta 16+69.39

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Spread

6.47 ft3/s

0.10 ft/ft (H:V)

0.25 ft/ft (H:V)

2.00 ft

2.00 ft

300 ft

0.00 in

0.00 ft

P-50 mm (P-1-7/8")

50.00 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

2/22/20089:17:51 AM

7.84 ft

0.42 ft

7.91 ft

7.84 ft

2.70 ft2

8.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Ditch Inlet In Sag Ramp B CB310 Sta 15+63

Project Description

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Spread

6.84 W/s

0.25 ftlft (HV)

0.10 ftlft (HV)

2.00 ft

2.00 ft

3.00 ft

0.00 in

0.00 ft

P·50 mm (P-1-7/8")

50.00 %

ResLiJlts

•

•

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

2/22/20089:18:13 AM

8.06 ft

0.43 ft

8.14 ft

8.06 ft

2.70 ft2

8.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1·203·755·1666

FlowMaster [08.01.058.00)

Page 1 of 1



Worksheet for Ditch Inlet In Sag Ramp B CB314 Sta 19+41.49

Project Description

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

2/22/20089:17:38 AM

Spread

6.99 ft 3/s

0.25 ftIft (H:V)

0.10 ftIft (HV)

2.00 ft

2.00 ft

3.00 ft

0.00 in

0.00 ft

P-50 mm (P-1-7/8")

50.00 %

8.15 ft

0.44 ft

8.23 ft

8.15 ft

2.70 ft2

8.00 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Ditch Inlet In Sag Ramp C CB318 Sta 2+39.92

Project Description

•

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

Spread

4.99 ft3/S

0.10 ft/ft (HV)

0.25 ft/ft (H:V)

2.00 ft

2.00 ft

3.00 ft

0.00 in

000 ft

P-50 mm (P-1-7/8")

50.00 %

6.91 ft

0.35 ft

6.97 ft

6.91 ft

2.70 ft2

8.00 ft

• 2/22/20089:18:29 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Ditch Inlet In Sag Ramp C CB324 Sta 7+00

Project Description

Solve For Spread

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

6.17 ft'/s

0.10 ftIft (HV)

0.25 ftIft (HV)

2.00 ft

2.00 ft

3.00 ft

0.00 in

0.00 ft

P-50 mm (P-1-7/8")

50.00 %

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

7.66 ft

OAO ft

7.73 ft

7.66 ft

2.70 ft2

8.00 ft

2/22/20089:18:42 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Ditch Inlet In Sag Ramp D CB330 Sta 2+59

Project Description

Solve For Spread

Input Data

Discharge 6.83 ft'/s

Left Side Slope 0.25 ft/ft (HV)

Right Side Slope 0.10 ft/ft (H:V)

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Local Depression 0.00 in

Local Depression Width 000 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Res.l!Ilts.

Spread 8.06 ft

Depth 0.43 ft

Wetted Perimeter 813 ft

Top Width 8.06 ft

• Open Grate Area 2.70 ft2

Active Grate Weir Length 8.00 ft

• 2/22/20089:18:54 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Ditch Inlet In Sag Ramp D CB336 Sta 6+50

Project Description

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope

Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width

Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

2/22/20089:19:05 AM

Spread

4.84 IP/s

0.25 ft/ft (H:V)

0.10 ft/ft (H:V)

2.00 It

2.00 It

3.00 It

0.00 in

0.00 It

P-50 mm (P-1-7/8")

50.00 %

6.81 It

0.34 It

687 It

6.81 It

2.70 It'

8.00 It

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



•

•

•

Bullard Avenue



• Worksheet for Slotted Drain Inlet On Grade CB400 6+68.25 Ramp A

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

• Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

0.75 fP/s

0.01370 ftlfl

2.50 fl

0.07 ftlfl

0.02 ftlfl

0.014

:s...~Oe6.;~6.70 fl 40- \0'

1.00 in

2.50 fl

97.91 %

0.73 fl 3/s

0.02 fl 3/s

329 fl

0.18 fl

0.25 fl2

0.12 fl

0.20 fl

2.95 ftls

0.09965 ftlfl

0.88

7.58 fl

• 2/21/2008 2:16:51 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB402 17+70 Ramp A

Solve For Efficiency

Input Data

Discharge 2.11 fl3/S

Slope 0.02697 ft/fl

Gutter Width 2.50 fl

Gutter Cross Slope 0.07 ft/fl

Road Cross Slope 0.02 ft/fl

Roughness Coefficient 0.014
C:2Ai~

Slot Length 16.75 fl~2~' Sc...O~C

Local Depression 1.00 in

Local Depression Width 2.50 ft

Results

Efficiency 100.00 %

Intercepted Flow 2.11 ft3/S

Bypass Flow 0.00 ft3/S

Spread 5.70 ft

Depth 0.23 ft

Flow Area 047 W

Gutter Depression 0.12 fl

Total Depression 0.20 ft

Velocity 449 ft/s

Equivalent Cross Slope 0.09194 ft/fl

Length Factor 1.11

Totallnlerceplion Length 1506 fl

2/21/20082:17:02 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00)

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB404 12+35 Ramp B

Project Description

1.00 in

2.50 ft

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

0.98

0.01923

2.50

0.02

0.02

0.014

13.40

ft3/s

ftIft

ft

ftIft

ftIft

ft -.6- 20 I ~ l.o\TE.O D eA. iI\}

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/21/20082:17:13 PM

98.37 %

0.96 ft'/s

0.02 ft 3/s

6.00 ft

0.12 ft

0.36 ft2

0.00 ft

0.09 ft

2.70 ftIs

0.04613 ftIft

0.90

14.91 ft

- -- - --- ----

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB406 13+25.22 Ramp B

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

0.61 1t3 /s

001923 ftllt

2.50 It

0.02 ftllt

0.02 ftllt

0.014

lSI ~"o~ D(2A'I~10.05 It -
1.00 in

2.50 It

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

96.10 %

0.59 1t3/s

002 W/s

5.53 It

0.10 It

0.26 ft2

0.01 ft

0.09 It

2.33 ftls

0.04733 ftllt

0.84

12.03 ft

2/21/20082:17:23 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB408 7+20 Ramp C

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

0.85 ftJ/s

0.01870 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

13.40 ft d-"-- 20' 'S<.oTr'E..O C ~o.,'r\4

1.00 in

2.50 ft

Results

•

•

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/21/20082:17:32 PM

99.50 %

0.85 ftJ/s

0.00 ftJ/s

6.35 ft

o 11 ft

0.34 ft2

0.01 ft

0.09 ft

2.49 ftls

0.04498 ftlft·

0.95

14.14 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB410 13+25 Ramp C

Project Description

Solve For

.Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

0.52 ft3 /s

0.01130 ftlft

2.50 ft

0.02 ftlft

0.04 ftlft

0.014 .
1005 ft-E-t~' 'S'-o~ O~I~

1.00 in

2.50 ft

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

2/21/20082:18:00 PM

100.00 %

0.52 ft3 /s

0.00 ft3 /s

3.45 ft

0.13 ft

0.23 ft2

-0.05 ft

0.08 ft

2.23 ftlS

0.07125 ftlft

134

7.51 ft

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

F10wMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB412 8+17 Ramp D

Project Description

Solve For

Input Data

Efficiency

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

104 ft 3/s

0.01465 ftlft

250 ft

0.02 ftlft

0.02 ftlft

0.014
'Scorrt.O O~I~

1340 ft 4-- 20'
1.00 in

2.50 ft

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

98.64 %

1.03 ft 3/s

0.01 ft 3/s

7.22 ft

0.13 ft

044 W

0.01 ft

0.09 ft

2.38 ftls

0.04274 ftlfl

0.91

14.75 ft

• 2/21/20082:18:13 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



•

•

•

Litchfield Road



• Worksheet for Slotted Drain Inlet On Grade CBSOO Sta 10+00 Ramp A

Project Description

•

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

0.71 ft'/s

0.02290 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

13.40 ft 4-- 2.(.:) I s~1\E:.o t>eA\N
1.00 in

2.50 ft

99.99 %

071 ft'/s

000 W/s

5.16 ft

0.10 ft

027 ft2

0.00 ft

0.08 ft

2.66 ft/s

0.04763 flIft

1.00

13.47 ft

• 2/21/2008 1:30:22 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB502 Sta 14+88 Ramp A

Solve For Efficiency

Input Data

Discharge 1.28 ft'/s

Slope 0.04640 ft/ft

Gutter Width 2.50 ft

Gutter Cross Slope 0.02 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.014

Slot Length 20.10
ft __

30' ~'-~ 02A1·,....1
Local Depression 1.00 in

Local Depression Width 2.50 ft

Results .,1

Efficiency 99.11 %

Intercepted Flow 127 ft'/s

Bypass Flow 0.01 ft'/s

Spread 5.64 ft

Depth 0.11 ft

Flow Area 0.32 ft2

Gutter Depression 000 ft

Total Depression 0.08 ft

Velocity 4.02 ft/s

Equivalent Cross Slope 0.04634 ft/ft

Length Factor 0.93

Total Interception Length 21.67 ft

2/21/20081 :34:50 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CBS04 Sta 14+00 Ramp B

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

1.55 ft'/s

0.03480 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014

20.10 ft ~ ~o' 'S\",t;;lt"t"1:..o Oeo.l~

1.00 in

2.50 ft

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

98.91 %

1.53 ft3/S

0.02 ft'/s

6.38 ft

0.13 ft

0.41 ft'

0.00 ft

0.09 ft

3.78 ft/s

0.04518 ft/ft

0.92

21.87 ft

• 2/21/2008 1:35:03 PM

---------

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB506 Sta 18+78 Ramp B

Solve For Efficiency

Input Data

Discharge 1.46 ft3/ S

Slope 0.03380 ftlft

Gutter Width 2.50 ft

Gutter Cross Slope 0.02 ftlft

Road Cross Slope 0.02 ftlft

Roughness Coefficient 0.014

Slot Length 20.10 ft .......- '30' "'$ "an-E.c Dl2AI'yO

Local Depression 1.00 in

Local Depression Width 2.50 ft

Results

Efficiency 99.61 %

Intercepted Flow 1.45 ft3/S

Bypass Flow 0.01 ft3/S

Spread 6.27 ft

Depth 0.13 ft

Flow Area 0.40 ft2

Gutter Depression 0.00 ft

Total Depression 0.09 ft

Velocity 3.69 ftls

Equivalent Cross Slope 0.04544 ftlft

Length Factor 0.95

Total Interception Length 21.07 ft

2/21/20081:35:18 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CBSOS Sta 2+62 Ramp C

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

1.31 W/s

0.00380 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

10.05 ft 4-- IS' ~~o~ O~,~
1.00 in

2.50 ft

•

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

98.03 %

1.28 W/s

0.03 ftJ/s

909 ft

0.18 ft

0.83 ft2

0.00 ft

009 ft

158 flIs

0.03974 flIft

0.89

11.33 ft

• 2/21/2008 1:35:46 PM
Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB512 Sta 5+60 Ramp C

Solve For

Input D'ata

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

1.00 fP/s

0.01600 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

13.40 ft ~ 20' 'SLon-£O DQaIt\:>

100 in

2.50 ft

, 4'

99.24 %

0.99 ft3/s

0.01 ft3/s

6.26 ft

0.13 ft

0.39 ft2

0.00 ft

0.09 ft

2.53 flIs

0.04547 flIft

0.93

14.36 ft

2/22/2008 11 :20:29 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB514 Sta 2+36.15 Ramp D

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

• Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

1.71 ft 3/s

0.01000 tuft

2.50 ft

0.02 tuft

0.02 tuft

0.014

16.75 ft _2$( 'SLotT£.o C~l~
1.00 in

2.50 ft

100.00 %

1.71 ft 3/s

0.00 ft 3/s

8.38 ft

017 ft

0.70 ft2

0.00 ft

0.09 ft

2.43 tus

0.04096 tuft

1.01

16.63 ft

• 2/22/200811:19:55 AM
Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 1
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Dysart Road



Worksheet for Slotted Drain Inlet On Grade CB600 Sta 18+34 Ramp A•

•

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

Efficiency

170 fl'/s

0.01500 flIfl

2.50 fl

0.07 flIfl

0.02 flIfl

0.014

13.40 fl -2.0' $LOnc.O Oao.l~
1.00 in

2.50 fl

100.00 %

1.70 fl3/S

0.00 fl'/s

6.51 fl

0.23 fl

0.52 ft2

0.12 fl

021 fl

3.30 flIS

0.08919 flIfl

1.14

11.75 fl

• 2/21/20082:19:38 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade CB602 Sta 18+43 Ramp B

Pr(:iJject Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

2.04 ft3/s

0.00857 ft/ft

2.50 ft

0.02 ft/ft

0.02 ft/ft

0.014

20.10 ft _ 30' 'Sl.ot\E.o CI2.AI·~

1.00 in

2.50 ft

Results

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

100.00 %

204 ft3/S

000 ft3/S

9.22 ft

0.19 ft

085 ft2

000 ft

0.09 ft

2.39 ft/s

0.03954 ft/ft

1.15

1747 ft

2/21/20082:19:47 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



• Worksheet for Slotted Drain Inlet On Grade CB604 Sta 6+87 Ramp C

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

Efficiency

0.90 ft 3/s

0.01320 flIft

2.50 ft

0.02 flIft

0.02 flIft

0.014

13.40 ft ...-i?.o· ~<.o"",,-O 0 1l.A1~-

1.00 in

2.50 ft

Efficiency 100.00 %

Intercepted Flow 0.90 ft 3/s

Bypass Flow 0.00 ft 3/s

Spread 6.24 ft

Depth 0.13 ft

• Flow Area 0.39 ft'

Gutter Depression 000 ft

Total Depression 0.09 ft

Velocity 2.30 flIs

Equivalent Cross Slope 0.04552 flIft

Length Factor 1.03

Total Interception Length 12.96 ft

• 2/21/2008 2:20:02 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1



. " ,~>jl' i " , .,.

Project Oe~cr::iption.,

Worksheet for Slotted Drain Inlet On Grade CB606 Sta 3+02 Ramp D

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope

Road Cross Slope

Roughness Coefficient

Slot Length

Local Depression

Local Depression Width

1.44 ft3/S

0.02933 ftlft

2.50 ft

0.02 ftlft

0.02 ftlft

0.014

20.10 ft 4-- 3d :5UM'i'EO OlZAl~
100 in

2.50 ft

Efficiency

Intercepted Flow

Bypass Flow

Spread

Depth

Flow Area

Gutter Depression

Total Depression

Velocity

Equivalent Cross Slope

Length Factor

Total Interception Length

100.00 %

1.44 ft3/S

0.00 ft3/S

6.41 ft

013 ft

0.41 ft2

0.00 ft

009 ft

3.48 ftls

0.04511 ftlft

1.00

20.17 ft

._---------- ---

2/21/20082:20:12 PM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]

Page 1 of 1
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APPENDIXE

STORMCAD ANALYSES

(RESERVED FOR FINAL DRAINAGE REPORT)
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APPENDIX F

DITCH DESIGN

(RESERVED FOR FINAL DRAINAGE REPORT)
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APPENDIX G

RETENTION BASIN DESIGN

(RESERVED FOR FINAL DRAINAGE REPORT)
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APPENDIXH

AGUA FRlA HYDROLOGIC/HYDRAULIC DATA
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Agua Fria River
Pier Scour Calculations



• PIER SCOUR: FHWA (HEC 18) CSU Equation
Project: Agua Fria River Computed by: Dave Schaub

"':'L-o-c:"a~ti-o-n-:--"""":"1-":::1~0-----------------Date: ~2~5~-F~e""!"b--0~8~---

Description: Pier Scour Depth @ Agua Fria River Bridge Checked by:
--....:..---~1":6':""·c~l:-e-ar-o-n-e..:.x':""is~ti:-"n..g-a.,;n:..d':""n-e-w-o-u~ts-:i-:de-c-o~Iu-m-n-s--Date:

References: 1) FHWA, Evaluating Scour At Bridges (HEC-18), May 2001 &
2) ADOT, Highway Drainage Design Manual-Hydraulics, January 2006

Pier Input:

Hydraulic Input:

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Depth of Flow, Y1 (ft):

Average Velocity, V1 (fps):

Froude Number, Fr1 :

3.00 ft
.....-":!:2~.0~0~-tft on each side

7.00 ft....._-_.......
10-yr 100-yr 500-yr

N/A 5.64 8.09

N/A 7.47 9.85

N/A 0.57 0.63

•

Correction Factors:

Particle Size:

Pier Type, K1:

Angle of Attack, K2:

Bed Condition, K3:

Armouring, K4 :

0.7

??
mm

mm

1.1

1.0

1.1

1.0

0.028

#VALUEl

inches

inches

Scour Equation: YsfY1 = 2*K1*K2*K3*~*(aIY1)O.65Fr1o.43

10-yr Scour Depth (ft) Ys (10-yr) = #VALUE!

100-yr Scour Depth (ft) Ys (100-yr) = 12.33

500-yr Scour Depth (ft) Ys (500-yr) = 14.61

Contraction & General Scour (ft) 0.20 0.20

Long Term Degradation (ft) Maintained Channel 1

Total 10-yr Scour Depth: #VALUE!

Total 100-yr Scour Depth: 13.53

ITotal 500-yr Scour Depth: 15.81

TOTAL PIER SCOUR: 15.81 ft

•
Conclusion: Assume a scour hole of 15.81-ft below the channel invert. Effective support needs to

extend beneath the potential scour hole. With a future channel Invert Elevation of
971.9, the bottom of the scour hole is 956.1.
Maximum scour depth occurs at flow of 99,000 cfs, which is the Q500.

Page 1 of 6



References:

•
PIER SCOUR: FHWA (HEC 18) CSU Equation
Project: Agua Fria River Computed by: Dave Schaub

"'!'L-o-c-a~ti~o-n-:--~1~-1~0~-----------------Date: ~2~5~-F="e-:b--~0~8----

Description: Pier Scour Depth @ Agua Fria River Bridge Checked by:
--......----1~4~'-c~le-a-r~b-e-tw--e-e-n~2~0-u-t-s~id~e-c-o~1u-m-n-s-a-n~d';:;"'--- Date:

16' clear on all inside columns
1) FHWA, Evaluating Scour At Bridges (HEC-18), May 2001 &
2) ADOT, Highway Drainage Design Manual-Hydraulics, January 2006

Pier Input:

Hydraulic Input:

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Depth of Flow, Yl (ft):

Average Velocity, V1 (fps):

Froude Number, Fr1:

7.56 ft
t---:2~.~00:=:---Ift on each side

11.56 ft....._---""
10-yr 100-yr 500-yr

N/A 5.64 8.09

N/A 7.47 9.85

N/A 0.57 0.63

1.1

1.1

1.0

•

Correction Factors:

Particle Size:

Pier Type, K1 :

Angle of Attack, K2:

Bed Condition, K3:

Armouring, K4 :

0.7

??
mm

mm

1.0

0.028

#VALUE!

inches

inches

10-yr Scour Depth (ft)

100-yr Scour Depth (ft)

500-yr Scour Depth (ft)

Contraction & General Scour (ft)

Long Term Degradation (ft)

Total10-yr Scour Depth:

Total100-yr Scour Depth:

Total 500-yr Scour Depth:

TOTAL PIER SCOUR:

Y. (10-yr) =

Y. (100-yr) =

Y5 (500-yr) =

Maintained Channel

#VALUE!

#VALUE!

21.44

17.09

0.20

1

18.29

ft

20.24

0.20

1

21.44 I

•
Conclusion: Assume a scour hole of 21.44-ft below the channel invert. Effective support needs to

extend beneath the potential scour hole. With a future channel Invert Elevation of
971.9, the bottom of the scour hole is 950.5. The top and bottom elevations of the
existing spread footings are 949.2 and 946.2.
Maximum scour depth occurs at flow of 99,000 cfs, which is the Q500.

Page 20f6



•

•

URS
Job t+ l' bit.. ~" •: 11 ,;' i -t i ~ .
Description PI 4!. :, W l;' r h Q" (/ f. ~ y

/) tJ 1: 5;)...A. f? ..< ;, c 1,- e ", s,4--c. I "'i
I-..LSJ -!;-J.,.h /(, f. ... -e- r

A':.: I 'l' IA 'V'(I S- ~ )

X ~ .t..r. 5""(. ,

...,t I I I' Ia :: ;;l +- /.5' ~1(.St. r:t .;..I•.$"

"0" ; II'S, /

,..
~

I....

Project No. _

Computed by o. Fe t. 0< V 10
Ch~edby ___

2'

I

I

Page __ of __

Sheet _1_ of I

Date 7. /2. 1"/" 8r i

Date

Reference

•
S'c_Ie.: /" ~ .If.() ,

Page 3 of 6
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/...eo (c,jOo.l~ ~....,.:)'l'r"I-.eA-
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Conclusion: The existing contour maps (NAVD88) show that stream invert elevations at
the bridge range from 970.43 to 973.28 with an average elevation of 973.0. The low
elevations do not represent the thalweg, but are actual low spots within the channel.
The Agua Fria River Channel Improvement Plans showed stabilized invert elevations at
the 1-10 bridge of 971.91 (NAVD88) and 972 17 (NAVD88), downstream and upstream
respectively To determine the elevation at the bottom of the scour hole. assume that
the streambed elevation is 971.9 (NAVD88). ..
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•

Agua Fria River
Hydraulic Summary

For
Median and Outside Widening (both current & future)



• TABLE
Agua Fria River Floodplain Water Surface Elevations, Q(Spf) = 99,000 cfs

1-10 Existing Bridges Versus Proposed Bridge
(EB & WB Bridges widened to inside Median and to outsides)

•

River Description Water Surface f:.. W.S.E.(l) Top of Top of Meets 4-foot
Station Elevation Left Right Freeboard

(W.S.E.) Levee Levee Requirements(4)
(East (West

Levee) Levee)
Existing Proposed

(ft) (ft) (ft) (ft) (ft) (ft)
5.6500 210' DS of McDowell Rd 982.12 982.15 0.03 987.40 995.5 Yes

Bridge Face
5.5400 982.01 982.04 0.03 980(3) 988.6 Yes

5.5100 981.83 981.87 0.04 980(3) 990.1 Yes

5.4800 981.72 981.75 0.03 980(3) 989.0 Yes
5.3800 280" US of Bridge Face 981.39 981.42 0.03 993.00 988.6 Yes
5.3280 US Bridge Face 980.33 980.42 0.09 994.50 997.7 Yes

5.3225(2) Westbound 1-10 Bridget,!)

5.2975(2) Eastbound 1-10 Bridget,!)

5.2900 DS Bridge Face 979.44 979.34 -0.10 994.50 997.7 Yes
5.2700 125' DS of Bridge Face 977.87 977.87 0.00 987.20 996.3 Yes

(1) The change in water surface elevation goes to an increase of 0.01 feet 610 feet upstream of the
McDowell Road Bridge and to zero (0) 1760 feet upstream of the McDowell Road Bridge.

(2) Proposed Bridge with EB & WB Bridges widened to fill in 65' Wide Median is at River Station
5.2975. The single widened bridge is also widened to each outside to add 2 lanes in each direction.
The bridge is widened from 183'-2" to 229'-2". The current project would add two more lanes, one
in each direction. A future project would add two more lanes, one in each direction. The substructure
units would be constructed for the future widening.

(3) 1-10 Collector Channel Inlet to the Agua Fria River through the East Levee.
(4) U.S. Army Corps' of Engineers Freeboard Requirements
(5) Low Concrete ofI-10 Bridge in the model is 986.4, which provides 6.0' and 7.1' of freeboards at the

upstream and downstream faces of the bridge, respectively. This is for the Standard Project Flood.

•



subject:changes to HEC-RAS Model for median widening of 1-10 Bridges over the Agua Fria River

By: Dave schaub

URS changes to the HEC-RAS Agua Fria River files to model 1-10 Bridge as a single bridge:

1. Removed upstream section for Eastbound Bridge.
2. Removed downstream section for westbound Br1dge.
3. Modeled 1-10 Bridge as one bridge with Eastbound and westbound bridges widened to fill in

the 65-foot median.
4. Additional three 3-foot diameter columns at each pier within the median between the two

bridges. These columns will be in alignment with the existing upstream and downstream
~e~.

5. corrected the location of a change in peak flow for the SPF. The original modeled changed
the SPF value from 54,400 cfs to 99,000 cfs between the two 1-10 bridges. since there 1S
no inflow point between these bridges, this is an impossible situation. Moved the change
in peak flow to just upstream of the westbound Bridge, which also is the inflow point for

the 1-10 collector channel inflow point.

•
DATE:

Date:

23 June 2007

26 February 2008

Readme

subject:changes to HEC-RAS Model for current and future outside widening of 1-10 Bridge
over the Agua Fria River.

By: Dave schaub

Additional URS changes to the HEC-RAS Agua Fria River files to model the 1-10 Bridge as a
single future widened bridge:

•

•

1.

2.

3.

4.

Additional one 3-foot diameter column upstream and downstream at each pier. Assumed
column at outside edge of widened bridge.
Bridge widened from 183'-2" to 229'-2". This includes 4 additional lanes, 2 in each
direction. The current project would add two lanes, one in each direction. A future
project would add two more lanes, one in each direction. The substructure units would
be constructed for the future widening.
Lowered the low concrete of the bridge by 0.5 feet to model the pavment drop of 0.48
feet (24'xO.02'jft) for the 24' widening to each side. The pavement cross-slope is
0.02'jft.
Since there is no roadway overflow, I did not change the top of roadway elevations.

page 1
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Agua Fria River
Hydraulic Summary

For
Median Widening



•
From:

To:

cc:

Subject:
Date:
Attachments:

Dave Schaub

jmr@mail.maricopa.gov; jwh@mail.maricopa.gov; Imt@mail.maricopa.gov

jbeimer@azdot.gov; Bill Dehn; Randy Simpson

1-10 Median Widening Permit 2007p031 - Bullard Wash & Agua Fria River

06/23/200702:31 PM
CommentResponse Memo to FCDMC 23June2007.pdf

•

•

Joe Rumann requested that the HEC-RAS model be revised to reflect the
widening of the Eastbound and Westbound 1-10 Bridges to fill in the 65­
foot wide median. This analysis has been completed and documented in
the attached memorandum. The revised model results in virtually the
same water surface elevations as the original model for the design flood,
which is the Standard Project Flood (SPF) of 99,000 cfs.

This e-mail and any attachments are confidential. If you receive this message in error or are not the
intended recipient, you should not retain, distribute, disclose or use any of this information and you
should destroy the e-mail and any attachments or copies.
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URS
CommentslResponses Memorandum

Arizona Department of Transportation
1-10 (Papago) Median Widening

Sarival Avenue to SR101L
Project No. 010 MA 126 h709601 C

Federal Aid No. 010-B(201)N
(June 23, 2007)

FLOOD CONTROL DISTRICT
of Maricopa County

Review Comment by Joe Rumann
For

Draft Final Drainage Report, December 2006
And

Stage ill Construction Plans, December 2006
.

Joe Rumann sent an internal FCDMC E-Mail on the 31 5t of January 2007. URS received
a copy of this E-Mail the 21 5t of June 2007. The comment is as follows:

"The drainage report indicates that since the new piers align with the existing, the water surface
elevations should not increase. This is not necessarily true. Please ask the designers to
demonstrate that the 4-foot freeboard requirement in the Agua Fria is still provided. If you have
any questions please let me know, thank you."

As requested, we have revised the HEC-RAS model (converted from the HEC-2 model)
to model the 1-10 bridges as one bridge. The original model contained separate bridges
for the Eastbound and Westbound roadways. The proposed median widening project will
result in widening the Eastbound and Westbound bridges to fill in the 65-foot wide
median. The widening will consist of three additional 3-foot diameter columns at each
pier within the median between the two bridges. These columns will be in alignment with
the existing upstream and downstream piers. Model revisions consisted of removing the
section at the upstream face of the Eastbound Bridge and the section at the downstream
face of the Westbound Bridge, and then revising the bridge to reflect a single, wider
bridge.

The revised model provides virtually the same water surface elevations as the original
model for the design flood, which is the Standard Project Flood (SPF) of 99,000 cfs. In
fact, the water surface elevations show a decrease of 0.01 to 0.02 feet for the widened
bridge. This decrease goes to zero (0) approximately 310 feet upstream of the McDowell
Road Bridge.

Freeboardjust upstream of the 1-10 Bridges varies from 6.59 to 7.21 feet for the West
bank (Left Levee) and is 6.59 feet for the East bank (Right Levee). The East bank is
breached with the 1-10 Collector Channel, but the banks of the channel appear to
maintain the required 4-foot freeboard. Since the proposed widening will lower the water
surface elevation, the existing freeboard will not be compromised.

URS Corporation
7720 North 16th Street. Suite 100
Phoenix, AZ. 85020
Tel: 602.371.1100
Fax: 602.371.1615 Page 1 of 2
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URS
.Flood Control District Review Comments
URS Responses
1-10 (papago) Median Widening
Sarival to SRIOIL
(June 23, 2007)

Documentation of this analysis is contained in the attached table and Floodplain Water
Surface Profiles for both existing and proposed conditions.

Page 2 of2



• TABLE
Agua Fria River Floodplain Water Surface Elevations, Q(spl) = 99,000 cfs

Existing 1-10 Bridges Versus Proposed 1-10 Bridge (EB & WB Bridges Widened to fIll in the 65' Median)

River Description Water Surface ~ W.S.E.(I) Top of Left Top of Meets 4-foot
Station Elevation Levee (East Right Freeboard

(W.S.E.) Levee) Levee Requirements(4)
(West
Levee)

Existin~ Proposed
(ft) (ft) (ft) (ft) (ft) (ft)

5.6500 210" DS of McDowell 982.12 982.11 -0.01 987.4 995.5 Yes
Rd Bridge Face

5.5400 982.01 982.00 -0.01 980(3) 988.6 Yes

5.5100 981.83 981.82 -0.01 980(3) 990.1 Yes

5.4800 981.72 981.71 -0.01 9Rd3) 989.0 Yes
5.3800 280" US of Bridge Face 981.39 981.37 -0.02 993.0 988.6 Yes
5.3280 US Bridge Face 980.33 980.31 -0.02 994.5 997.7 Yes

5.3225(2) Westbound 1-10 Bridge(L)
S 297S(2) Eastbound 1-10 Bridge~L)

5.2900 DS Bridge Face 979.44 979.44 0 994.5 997.7 Yes
.2700 125' DS of Bridge Face 977.87 977.87 0 987.2 996.3 Yes

(1) The change in water surface elevation goes to zero (0) 310 feet upstream of the McDowell Road Bridge.
(2) Proposed Bridge with EB & WB Bridges Widened to fill in 65' Wide Median is

at River Station 5.2975.
(3) 1-10 Collector Channel Inlet to the Agua Fria River through the East Levee.
(4) U.S. Army Corps' of Engineers Freeboard Requirements

•



• • •
Floodplain Water Surface Profile, Q(spf) = 99,000 cfs
1-10 Bridges over Agua Fria River
Existing Conditions (EB & WB Bridges Separated by 65' Wide Median)
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• •
Floodplain Water Surface Profile, Q(spf) =99,000 cfs
1-10 Bridge (with Median Widening) over Agua Fria River
Proposed Conditions (EB & WB Bridges Widened to fill in 65' Wide Median)
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• Pavement Spread Calculations
for

Eastbound 1-10 Bridge over Agua Fria River

Problem Statement: Evaluate the hydraulic capacity of the proposed scuppers on the 1-10/Agua Fria
River Bridge with the bridge widened into the median and to the outside. The existing scuppers are 6­
inch diameter holes with 0.5-inch depression placed at 19-foot intervals along the outside edge of the
bridge. The bridge will be widened from 91 '-7" to 102'-7" throughout its entire length. Check capacity of
scuppers with a width of 102'-7" and a spacing of 18.75 feet. The typical span length is 75 feet.

1. Calculate the proposed Q for one 6-inch scupper:

for pavement
inches/hour for 1O-year storm event

acres

Q=CiA

Q= CiA =

C = 0.95
i = 3.8

Area Calculations
width = 102.58 ft

A = 0.044155

(0.95)(3.80)(.044155) =

length =

0.159 cfs

18.75 ft

Max Spread = Gutter + Shoulder + 0.5 Travel Lane

2. Calculate the maximum spread in accordance with ADOT criterion.

• Max Spread = 12' + (0.5)(12') = 18 feet

3. Calculate the maximum allowable depth based on spread of 18 feet.

Max Depth = (18')(0.02ft1ft) + 0.5"/12 = 0.402 feet

4. Calculate the maximum Q based on allowable depth of 0.402 feet. Use HEC-22
Equation for Orifice Flow.

Q = (Orifice Coeficent)(A)(2x32.2xd)o·\Clogging Factor)

A (Orifice Area) = (3.14(6"/12)2)/4 =
d (Depth·of Flow) =
Clogging Factor =
Orifice Coef (OC)=

Q = 0.67(0.196 sf)(2 x 32.2 x 0.402)°·5(0.5) =

0.196 sf
0.402 ft

0.5
0.67

0.334 cfs

•

5. Conclusion

The proposed scuppers can be used to maintain the ADOT maximum allowable spread.
The actual 10-year runoff to each scupper is 0.159 cfs whereas the maximum allowable
runoff is 0.334 cfs.



• Pavement Spread Calculations
for

Westbound 1-10 Bridge over Agua Fria River

Problem Statement: Evaluate the hydraulic capacity of the proposed scuppers on the 1-10/Agua Fria
River Bridge with the bridge widened into the median and to the outside. The existing scuppers are 6­
inch diameter holes with 0.5-inch depression placed at 19-foot intervals along the outside edge of the
bridge. The bridge will be widened from 91'-7" to 102'-7" throughout most of its length. At the west end
of the birdge the width tapers to a maximum width of approximately 106'~. Check capacity of
scuppers with a width of 106 feet and a spacing of 18.75 feet. The typical span length is 75 feet.

1. Calculate t~e proposed Q for one 6-inch scupper:

for pavement
inches/hour for 1O-year storm event

acres

Q=CiA

Q= CiA =

C = 0.95
i = 3.8

Area Calculations
width = 106 ft

A = 0.045627

(0.95)(3.80)(.045627) =

length =

0.165 cfs

18.75 ft

Max Spread = Gutter + Shoulder + 0.5 Travel Lane

2. Calculate the maximum spread in accordance with ADOT criterion.

• Max Spread = 12' + (0.5)(12') = 18 feet

3. Calculate the maximum allowable depth based on spread of 18 feet.

Max Depth = (18')(0.02ft/ft) + 0.5"/12 = 0.402 feet

4. Calculate the maximum Q based on allowable depth of 0.402 feet. Use HEC-22
Equation for Orifice Flow.

Q = (Orifice Coeficent)(A)(2x32.2xd)05(Clogging Factor)

A (Orifice Area) = (3.14(6"/12)2)/4 =
d (Depth of Flow) =
Clogging Factor =
Orifice Coef (OC)=

Q = 0.67(0.196 sf)(2 x 32.2 x 0.402)°·5(0.5) =

0.196 sf
0.402 ft

0.5
0.67

0.334 cfs

•
5. Conclusion

The proposed scuppers can be used to maintain the ADOT maximum allowable spread.
The actual 1O-year runoff to each scupper is 0.165 cfs whereas the maximum allowable
runoff is 0.334 cfs.
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5.1

QUANTITATIVE GEOMORPHIC ANALYSIS

Quantitative Geomorphic Analysis of Channelization

Total scour is broken down into three components which include (1) local

scour due to acceleration of flow around obstructions in the flow, (2)

contractual scour or general regional scour due to a constriction in the flow,

and (3) the general aggradation/degradation response of the river bed. The

total scour analysis was performed at all the existing bridge sites, flume

crossings and proposed bridges in the study reach.

5.2 Local Scour Analysis

As explained in the previous report for existing conditions, local scour

was computed at the bridge sites using Shen and Neil's methods and compared to

determine which of the two methods yielded the most reasonable local scour

depth for bridge piers. Shen and Neil's equations were e~pirically developed

from extensive test data on sand-bed channels and will provide reasonable

approximations of local scour depths on the Agua Fria River. Since the

suggested channelization involves levees on both sides of the river, the

pridge abutments will riot be protruding into the flow, therefore any scour

that occurs·near the bridge abutments will be from the general degradation

response of the bed. Consequently, abutment scour was considered in the

analysis.

For all local scour computations two feet of width was added to either

side of the piers to account for accumulation of debris. Also considered in

the analysis was any flow skew potential that might result from channelization

at bridge crossings. Where pOssible, flow skew was avoided in the design;

however, because of the alignment of existing bridge piers, this was not

always possible. Hydraulic conditions at each of the bridge and flume

crossings were determined using HEC-II.

Table 5.1 summarizes for each of the seven crossings the present bed ele­

vation, the depth bridge piers extend below the present bed elevation, the

dimensions of bridge piers, spacing between piers, span length of the bridge,

skew angle expected, scour depths for the100-year discharge of 95,000 cfs

computed using Shen and Neil's methodologies, and the adopted local scour

expected at the br~dge.



Table 5.l. Summary of Local Scour Depths Expected at Bridge Crossings with Proposed Channelization.

Approximate Adopted
Depth Spacing Local Local Local

Present of Supports Dimensions Between Bridge Skew Angle Scour Scour Scour
Bed Below Present of Bridge Piers Span Considered Shen Neil Value

Bridge Crossing Elevation Bed (ft) Piers (ft) (ft) (degrees) ( ft) ( ft) ( ft)

1
1,017.1 10.4 13.3 11.9Camelback Road 70 4' diameter 115 1,725 0

2
1,017 .1 70 4' diameter 115 1,725 0 10.3 13.4 11.9Camelback Road

Indian School Road 1,000.0 Piers 1-12 25' 1'8" wide 90 1,620 10 16.9 17.0 17.0
Piers 13-17 70' Piers 1-12

4' diameter
Piers 13-17

Roosevelt Irrigation District 995.0 23-31 4' wide 72 1,008 a 14.1 13.6 13.9
V1flume
N

McDowell Road 977.0 70 5' diameter 125 1,250 0 18.0 15.8 16.9

1-10 968.0 23 3.3' diameter 75 1,500 0 15.3 12.9 14.1

Southern Pacific Railroad 951.2 30 6'8" pier deck 153 1,200 0 16.6 16.6 16.6
support section

2' ballast 15
Bupport section

Buckeye Road 951.0 28 }' wide 80 1,200 a 12.1 12.0 12.0

IThis case considers a levee on the east· bank and partial levee construction on the west bank downstream of Camelback Road.

ZThi's case considera complete levee construction on the east and west banks downstream of Camelback Road.
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With the suggested channelization several transmission towers will be

inside the levees. Both the Salt River Project and the Tucson Electric Power

Company have towers within the levees that will be subjected to local scour.

Plates 1 through 4 attached with this report show locations of towers within

the channelized reach.

The Salt River Project has 4 towers within the channelization reach near

Thomas Road. Table 5.2 summarizes for each tower the obstruction width o~

each footing, the 100-year flow velocity and depth, the elevation of the bot­

tom of the footing, the 100-year local scour depth as computed using Shen and

Neil's equations, the adopted local scour, the approximate ground elevation

after channelization in the vicinity of the tower and the expected elevation

after scour. All the towers will require some type of protection as the scour

depths combined with the proposed channelization will undermine all towers.

Tucson Electric Power Company has 13 tOwers within the channelized reach.

Table 5.3 summarizes local scour depths for the 13 towers for the 100-year

flood. All of these towers will require protection as all the local scour

depths are quite large for the 100-year discharge.

5.3 General Regional Scour

General regional scour at contractions occurs because the effective flow

area is reduced by dikes. These contractions increase the local average velo­

city and bed shear stress. Hence, there is an increase in stream power at the

contraction and more bed material is transported through the contracted sec­

tion than is transported into the section~ As the bed level is lowered, velo­

city decreases, shear stress decreases and equilibrium is restored when the

sed~ent transport rate from the contracted section is equal to the incoming

rate.

The channelized portion of the Agua Fria having the most severe contrac­

tual scour is at camelback Road. The effective flow width upstream of

Camelback Road is approximately 2,425 feet. The flow width necks down to

approximately 1,630 feet downstream of the proposed bridge. For the remaining

channelization, general regional scour becomes negligible due to the gradual

expansions and contractions of the proposed alignment'•



Table 5.2. local Scour Around Towers - Salt RIver Project for ChannelIzed CondItIons

loca I Scour

ApproxImate
Flow Flow ElevatIon at Adopted Channell zed

Tower ObstructIon VelocIty Depth Bottom of 'Shen Ne II Scour Ground, Elevlltlon
Number WIdth (ft/sec) (ft) Footl n9 (ft) (ft) (ft) ElevatIon After Scour

58 3' 10.62 9.15 9B7' B.04 9.44 B.7 990.4 9Bl.7

59 3' 9.44 9.45 987' 7.48 9.02 8.3 985.1 976.6

60 3' 9.13 9.34 979' 7.33 8.B7 8.1 9B3.B 975.7

61 3' 9.32 9.25 981' 7.42 8.94 8.2 982.9 974.7

Ul.
.t:>
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T(lbJe 5.3. Loc(ll Scour Around Towers - Tucson G~s &Electric Co. for ChannelIzed CondItIons

local Scour

ApproxImate
Flow Flow Adopted ChMnellzed

Tower ObstructIon VelocIty Depth Shen Nell Scour Ground ElevatIon
Number WIdth (ft/seC> (ftl (ftl (ft) (ft) ElevlJtlon After Scour

87 5' 10.77 8.94 1.1.13 13.20 12.2 989.7 977.8

88 (R) 10' 9.30 9.38 15.61 19.57 13.9 984.3 970.4

89 {Rl 10' 9.22 9.30 15.53 19.48
I

17.5 983.4 965.9

90 5' 9.46 9.08 10.27 12.51 11.4 982.2 970.8

94 5' 9.62 8.65 10.38 12.52 11 .5 974.0 962.5
V1

96 {Rl 10' 10.42 7.38 16.75 19.90 18.3 972.1 953.8 .
V1

97 5' 8.87 6.94 9.87 11.73 10.8 966.3 955.5

98 5' 8.65 7.16 9.72 11.66 10.7 963.7 953.0

99 (Rl 10' 8.47 7.30 14.73 18.18 16.5 961.7 945.2

100 (R) 10' 8.50 7.59 14.77 18.30 16.5 959.0 942.5

101 (R) 10' 8.46 7.89 14.72 18.36 16.5 957.6 941.1

102 (R) ·10' 8.41 8.64 14.67 18.54 16.6 954.8 938.2

103 (R) 10' 8.70 9.14 14.98 18.95 17.0 952.9 935.9

R = Re 1nforced
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To determine the amount of general regional scour at Camelback Road the

principles of water and sediment continuity are utilized. The hydraulics for

the 100-year peak discharge of 95,000 cfs were utilized from the HEC-II water­

surface profile program. The sediment transport rates were theoretically

determined using a combination of the Meyer-Peter, Muller bed-load transport

equation and Einstein's integration of the suspended bed-material load. The

sediment transport relations have been applied successfully to numerous sand

and gravel bed channels and are considered applicable in the Agua Fria. The

general regional scour computed for the constriction at Camelback was 3.2 feet

for the 100-year flood.

5.4 Aggradation/Degradation Analysis

The aggradation/degradation response of a river can be quantified through

several different methodologies, including an equilibrium slope and armor

control process. Proposed channelized reaches from Camelback Road to Buckeye

Road were evaluated considering present upstream conditions and future

upstream developments.

5.4.1 Estimate of Time Required for Armor Layer to Progress to Camelback
Road

Presently there exists a supply of sand from bed and banks upstream of

the proposed channelized reach. However, an armor layer of gravel- and

cobble-size material is forming on the channel bed of the Agua Fria from

Waddell Dam to approximately Bethany Home Road, which is one mile upstream of

Camelback Road. should this armor layer progress to Camelback Road, in com­

bination with the construction of the New River Dam, the sediment supply into

the channelized reach will be significantly reduced, thereby resulting in

serious degradation problems.

Assuming the bed of the Agua Fria is armored to Bethany Homes Road, and

an armor layer develops approximately 5 feet below the present bed elevation

near camelback Road, a volume of 40 x 10
6

ft
3

of material is available from

the bed and banks before armoring occurs from Bethany Home Road to Camelback

Road. Using the Meyer-Peter Muller bed-load transport equation in combination

with the Einstein suspended sediment procedure, sediment transport rates were

determined for the 10-, 25-, 50- and 100-year floods in the reach between

Camelback and Bethany Home Road. The number of floods necessary to rernovethe
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volume of material available in the bed and banks for the 10-, 25-, 50- and

100-year floods was 6, 3, 2 and 2, respectively. Thus it will take approxi­

mately 25 to 50 years to develop an armor layer depending on the sequence and

number of floods that occur. This analysis considers no supply from the

upstream reach which is very conservative. In actuality, it will take more

floods than these to armor the channel bottom.

Not knowing what the future flows will be on the Aqua Fria, the gradient

of the channelized reach will be based on present sediment supply rates. The

Agua Fria should, however, be monitored upstream of Camelback Road to deter­

mine when the armor layer progresses to Camelback Road. Additional grade­

control structures may be necessary once this armor layer reaches Camelback

Road.

5.4.2 Equilibrium Slope Analysis

The equilibrium channel slope is defined as the slope at which the

channel's sediment transport capacity is equal to the incoming sediment

supply. Under this condition, the channel neither aggrades nor degrades. The

equilibrium slope method is sometimes referred to as the dynamic equilibrium

slope because the'gradient of the channel continually changes with upstre~

sediment supply.

The equilibrium slope analysis is usually determined for the dominant

discharge in the river, or the discharge that most influences the cross­

sectional shape. The dominant discharge is often considered to .. be .. the bank­

full discharge. However, bankfull discharge is hard to determine and highly

variable along the Agua Fria River because of the multiple braids. The

10-year discharge of 31,000 cfswas selected as having the most influence in

shaping the channel upstream of Camelback Road, as it has occurred several

t~mes in the past, most recently in 1979. The 10-year discharge is within the

range of discharges that can ~e considered bankfull along the Agua Fria.

When establishing the equilibrium slope for downstream channelized

reaches, it is important to accurately assess the incoming sediment supply.

The reach of the Aqua Fria upstream of Camelback Road near the New River was

used as the sediment supply reach. This section of the river is very wide and

should serve as an excellent control for sediment supply if armoring does not

occur •
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The existing channel bed above Camelback Road is, however, starting to'

show evidence of an armor layer developing. Patches of larger sized materials

on the bed (t inch in diameter) are in evidence at the New River confluence.

The armor layer gets progressively thicker upstream to Grand Avenue where the

river bed is completely filled with gravel and cobbles. The armor layer deve­

loped as a result of sediment being trapped by Waddell Dam.

Table 5.4 summarizes for the la-year discharge of 31,000 cfs the existing

thalweg slopes, equilibrium slopes, average hydraulics and sediment transport
. I

rates for each reach. The equilibrium slope analysis is based on both levees

having adequate bank protection, such that bank erosion will be minimal and

any degradation that occurs will originate from the channel bed. Should the

banks not be protected and the channel not be maintained in its trapezoidal

shape, the channel will not reach the equilibrium slope. Another con­

sideration in determining whether the bed will reach the equilibrium slope is

to determine if an armor'layer will develop before reaching equilibrium.

5.4.3 Armor Control

The armoring process begins as the nonmoving coarser particles segregate

from the finer material in transport. The coarser particles are gradually

worked down in the bed, where they accumulate in a sublayer. Fine bed

material is removed through this coarse sublayer to augment the material in

transport. As movement continues and degradation progresses, an increasing

number of nonmovi~g particles accumulate in the sublayer. This accumulation

interferes with the removal of fine material so .that the rate of transport.

over the sublayer is not maintained at its former capacity. Eventually,

enough coarse particles accumulate to shield, or "armor," the entire bed sur­

face. When fines can no longer be removed from the underlying bed, degrada­

tion is arrested.

The armor layer will form over a long period of time, or during a large

event, such as the tOO-year flood. With the gradual depletion of upstream

sediment supply into the channelized reach, between Camelback Road and Buc~eye

Road, .the armor control process could dictate the future downstream gradient.

The question is whether the degradation that would occur before armoring

caused it to cease would be too large to be compatible with the chan­

nelization.
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Table 5.6. Summary of Degradation Depths Using Different
Methodologies for Predicting Bed Response.

Particle
Dynamic Static Flat

1 Armor
Reach Equilibrium Equilibrium Slope Control

No. Slope (ft) Slope (ft) (ft) (ft)

1 2.6 5.2 7.9 11.6

2 7.2 8.5 10.8 11.6

3 2.3 5.3 5.6 11.6

• 4 3.8 7.7 9.7 11.6

5 7.6 10.4 17.7 11 .6

6 1.4 5.1 5.4 11.6

7 0.6* 5.2 9.1 11 .6

*Aggradationin this reach.

1
Flat slope the bed will be horizontal in the reach.assumes

•
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First, the existing thalweg profile in reaches 1 and 2 was combined into

one reach with an average slope of 0.0030 as shown in Figure 5.2. The grade

of 0.0030 between ISRB and Camelback will generate extra material for back­

filling of gravel pits downstream of ISRB and for construction of levees. The

dynamic equilibrium slope for this reach is 0.0015, which represents approxi­

mately 9 feet of degradation potential at Camelback Road should both banks be

diked. Three 3-foot drops will be necessary between ISRB and Camelback Road.

The approximate locations of drop structures are 1,000 feet, 2,000 feet and

4,000 feet upstream of ISRB.

Should the west bank of the river be partially diked and a dike be

constructed on the east bank, the velocities in reaches 1 and 2 will be

reduced, sediment will be available for transport from the west bank and the

dyn·amic equilibrium slope for this reach. becomes 0.0024. One 3-foot drop

structure located 1,000 feet upstream of ISRB will be necessary for this

alternative. A larger flowage easement will be required.

For the alternative with a partially diked west bank and 2 transverse

dikes on the east bank, no grade control structures are recommended as veloci­

ties will reduce considerably for this alternative. The flowage easement

required for this alternative is considerably greater than the other alter­

natives.

The grade control structures are located in areas that maximize protec­

tion of existing structures and minimize toe down depths of levees which can

be very costly. The locations of grade controls and dept~ requirements are

predicated on the assumption that both levees will have some protection

whether it be in the form of riprap or soil cement.

5.5 Total Scour Expected at Major Bridge, Flume and Utility Crossings

The total scour at major bridge, flume and utility crossings can be bro­

ken down into the following four components: local scour, general regional

scour, general aggradation/degradation response, and bed form heights.

Antidunes form on sand-bed channels when the flow enters the upper regime.

For discharges approaching and exceeding those of the 10-year peak, upper

regime flow conditions exist. Estimates of antidune heights were made by

Kennedy (1963) as follows:
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where

2
2

h 0.14
n v
g

h is the antidune height

V is the average flow velocity

g is the gravitationai constant.

(5.5)

If the calculated antidune height is larger than the depth of flow, the

antidune height is set equal to the depth of flow.

SUmmaries of expected total scour depths at all major bridge and flume

crossings are listed in Table 5.7. The general aggradation/degradation

response was estimated using the dynamic equilibrium slope and pivoting about

proposed grade-control structures.

Based on the summation of the four scour components at the bridge and

flume crossings in the Agua Fria,it is reco~ended that Indian School Road

Bridge, RID flume and I~10 bridge piers be protected with riprap to prevent

potential damage during the 100-year flood.

The local scour at the Salt River Project and Tucson Electric Power

Company transmission towers is excessive enough to require protection. Tables

5.2 and 5.3 summarize scour depths at all towers within the channelization

reach.

Several pipeline crossings exist within the proposed channelization. EI

Paso Gas Company has a 10-inch line located 150 feet upstream of Buckeye Road.

The sedimentation analysis indicates the channelization will not affect this

line. The city of Avondale has a 16-inch water line crossing the Agua Fria at

Thomas Road. Approximately 600 feet of this line will have to be lowered near

the west bank. The Southern Pacific pipeline, Inc. has a 6-inch high pressure

gas line crossing the Agua Fria at Thomas Road. The depth of burial of this

pipeline will have to be field verified before recommendations regarding relo­

cation are made. Some channelization and degradation will result in a

lowering of. the channel bed at this pipeline crossing.
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Table 5.7. Summary of Total Scour Depths Expected at Major Bridge and Flume CrossIngs

In the Agua Frla for the lOa-Year Discharge.

•

General
Aggrodatlon/

General Degradatlon/ One-HlIlf Expected
Depth of Loca I Scour RegIonal (Dynllmlc Ant Idune He Ight Total

Burial (10o-yr Discharge) Scour Equlllbri urn) (10o-yr Discharge) Scour
Channel Feature of PIers (ftl (ft) (ft) (ft) (ft)

C6Il1elback Rd. Brl dge
1

70 11.9 3.2 3.4 1.2 19.7

Camelback Rd. BrIdge
2

70 11.9 3.2 a 1.2 16.3

IndIan School Road BrIdge 25 17.0 --- 2.6 0.7 20.3
V'1

Roosevelt IrrigatIon Dlst. flume 23-31 13.9 -- 0 '.4 15.3
t-'
\.0

McDowe II Road Brl dge 70 16.9 -- , 2.9 , .9 21.7

1-10 Bridge 23 14. , --- 0 0.6 14.7

Southern Pacific RaIlroad BrIdge 30 16.6 --- -- 0.9 17.5

Buckeye Road SrI dge 28 12.0 -- --- , .1 13. I

,
PartIal .Ievee constructIon on the·west bank of the Agua Frla between Camelback and JndlCln School Roads.

2
Complete levee constructIon on the west bank of the Agua Frla between Camelback and IndIan School Roads.
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VI. APPLICATION OF MATHEMATICAL MODEL TO DETERMINE AGGRADATION/DEGRADATION
RESPONSE OF CHANNELIZATION

6.1 General

To determine the general response of the Agua Fria bed to the 100-year

flood, water and sediment routing was performed using QUASED, a sediment

routing procedure developed by Simons, Li & Associates, Inc. (SLA).

In using the QUASED model, the main river is subdivided into a series of

computational reaches. Each of these subreaches is selected as a portion of

the main river where hydraulic and geomorphic characteristics are similar.

For this study, each subreach had sediment discharge input from the upstream

portion of the main river. Hydraulic conditions for each subreach were calcu­

lated using the U.S. Army Corps of Engineers HEC-II water surface profile

program.

The general model concept was discussed in the previous report entitled

"Hydraulic and Geomorphic Analysis of Agua Fria River" (please refer to this

report for descriptions of the.model). The QUASED model simulated the 1978,

1979, and 1980 floods as well as the 100-year tlood for existing channel con­

ditions. Results of the simulations were discussed in the above referenced

report. Sediment routing results for the channelized·reaches are discussed in

the following section.

6.2 Sediment_Routin~Results

The bed response of the Agua Fria from the conflue~ce with the Gila River

to Glendale Avenue was simulated for the lOa-year flood. The channelized

reach extends from Camelback Road to Buckeye Road. The thalweg profile is the

dynamic equilibrium slope profile as shown in Figure 6.1. Also shown in

Figure 6.1 is the simulated bed response to the 100-year flood.

The bed remains fairly stable throughout most of the river. From

approximately 2,000 feet upstream of Camelback Road to camelback Road the bed

lowers an average of 2 feet. In the transition area from the natural to the

channelized reach, the top width decreases significantly and the velocities

increase substantially. The sediment transport rates increase in the tran­

sition reach resulting in the 2 foot lowering of the bed. In the reach be­

tween Camelback Road and the first grade control structure downstream of

Camelback Road, the bedaggrades approximately 1 foot. This aggradation is

the result of increased sediment supply from the reach upstream of Camelback
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Road. Between the RID Flume and the grade control structure upstream of ISRB,

the bed aggrades an average of 1.0 foot. This is due to the excess of sedi­

ment supply from the transition reach, and also due to the steeper gradient

above the drop structure in the reach upstream of ISRB. All the other reaches

in the Agua Fria aggrade or degrade less than 1.0 foot indicating the channel

is approaching its equilibrium state.

6.3 Conclusion

QUASED shows that the response of the dynamic equilibrium bed profile to

a 100-year flood is minimal, except in the transition reach near Camelback

Road. This indicates that slightly deeper toe down depths will be required

near Camelback Road. Throughout the channelization reach the bed response

neither aggraded nor degraded more than a foot, therefore the equilibrium bed

profile is a good estimate of the eventual bed profile. The profile will not

be altered significantly by large floods after equilibrium conditions are

reached.
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VII. HYDRAULIC DESIGN OF BRIDGES

7.1 General

The existing and proposed bridge and flume crossings were analyzed to

determine their adequacy to pass the 10D-year peak discharge of 95,000 cfs.

Considered in the analysis was the water surface elevation computed using

HEC-II with no debris blockage at the piers, 10 percent debris blockage and 20

percent debris blockage. Also considered at each of the crossings was any

aggradation, computed using the QUASED model, during the peak discharge of the

100-year hydrograph. Finally,.a 4-foot freeboard, as required by the Corps of

Engineers, or the sum of half the antidune height, superelevation around bends

and surface wave height, was added to the water surface elevation, whichever

was greater. The proposed bed profile shown in Figure 5.2 was used to deter­

mine the water surface profiles. Also shown in Figure 5.2 is the existing

thalweg profile and the dynamic equilibrium profile.

7.2 Lateral Migration and Flow Skew at Bridge Crossings

As characteristic of many braided streams, the Aqua Fria has a very wide

flood plain with multiple low flow channels which tend to migrate signifi­

cantly within the banks. Examination of the aerial photographs shows the

flood plain width has not changed significantly except when altered by man

through urbanization, gravel mining or channelization encroachments.

Table 7.1 summarizes the past flood plain widths and approximate skew

angle of the low flow channels at the Camelback Road, Indian School Road, RID

Flume, McDowell Road, 1-10, Southern Pacific Railroad and Buckeye Road

crossings. Aerial photographs for the years 1936, 1963, 1974 and 1980 were

used to determine flood plain widths.

The flood plain width of 4,300 feet has remained approximately the same

at Camelback Road since 1936. The flow angle was 25 degrees from normal at

Camelback Road during the Feb~ary 20, 1980, flood. Spur dikes upstream of

Camelback Road in conjunction with channelization should align the flow

through the bridge. The lateral migration to the east has historically been

negligible and the spur dike, as designed by PRC Toups, will direct any over­

bank flow on the east bank towards the main channel. The bridge width of

1,725 feet is considerab~y narrower than the 4,300-foot wide flood plain. A
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Table 7.1. Flood Plain Width and Skew Angle Changes
at Bridge Site Crossings.

LOCATION

Camelback Road

Indian School Road

Roosevelt Irrigation District Flume

McDowell Road (upstream of dogleg)

1-10

Southern Pacific Railroad and
Buckeye Road

DATE

1936
1963
1974
1980

1936
1963
1974
1980

1936
1963
1974
1980

1936
1963
1974
1980

1936
1963
1974
1980

1963
1974
1980

FLOOD PLAIN
WIDTH
( ft)

4,300
4,300
4,200
4,300

4,000
3,200
2,700
2,900

3,700
1,700

500
500

2,500
1,500
1,500
1,600

1,600
1,600
1,600
1,600*

2,300
2,300
1,500

SKEW ANGLE
OF LOW FLOW

BRAID

7
o
3

25

25
11
18
45

20
9
o
o

25
40
40
30

10
17
10

5

9
15
23

*Flow broke out
east of 1-10.
bridge.

of dogleg just downstream of McDowell Road and flooded field
Water flowed ~o the east of the partially completed 1-10
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side drainage channel to direct overbank flow from the west braid back into

the main channel or a culvert through Camelback Road at the west braid will be

necessary to drain the overbank flow. This is discussed further in the next

chapter.

For the channelized reaches downstream of Camelback Road, no lateral

migration is expected, with the possible exception of the reach between

Camelback Road and Indian School Road if levees are not constructed.

At large discharges the skew angle at the bridge crossings should be

insignificant due to the channelization aligning the flow. Low flow meanders

will still exist and cause some skew of the flow at smaller discharges. This

should not cause significant local scour problems at the bridge crossings.

7.3 Low Chord and Flood Passa~e

Summaries of the water surface elevation at Camelback Road, Indian School

Road, Roosevelt Irrigation District Flume, McDowell Road, 1-10, Southern

Pacific Railroad and Buckeye Road crossings are made in Tables 7.2 through 7.4

for no blockage, 10 percent blockage and 20 percent. blockage, respectively.

Considering no debris blockage, all seven crossings will pass the 100-year

discharge; however, the 4-foot freeboard is not satisfied at camelback Road,

and Southern Pacific Railroad crossings where the freeboard elevations are 2.8

feet and 3.7 feet, respectively.

The freeboard at Camelback Road is slightly misleading as the low chord

near the .abutments is at·elevation 1,026.2 feet; however, at the center of the

bridge the low-chord elevation increases to' 1,031.2 feet •• Thus the average

low-chord elevation is 1,028.7 feet, which should provide adequate capacity to

pass the 100-year flood and 4 feet of freeboard.

Considering 10 percent and 20 percent debris blockage, the Camelback

Road, RID flume ahd the Southern Pacific Railroad crossings do not possess the

4 feet of freeboard. However, pressure or weir flow does not develop at these

three crossings with the 10 and 20 percent blockages. Therefore the bridges

should be adequate to pass the 100-year flood, but the margin of ·safety will

be reduced.

The bed elevation at the Southern Pacific Railroad was not lowered as the

sedimentation analysis indicated this reach was in an approximate equilibrium

condition in response to the 10-year flood, and showed a slight aggradation

tendency in the QUASED model. Any flattening of the bed slope in this area

would result in deposition and a decrease in the discharge capacity.



TZlble 7.2. SummZlry of RequIred Low Chord ot CrossIngs wIth no DebrIs Blockage.

(1) (2) (3) (4 ) (5 ) (6) (7) (8) (9)
4 I OF FREEBOARD

HEC-II IF LESS THAN REQUIRED
LOW CHOOD WATER SURFACE 1/2 ANT IDUNE SUPERELEVATION SURFACE E OF LOW
ELEV;HtON ELEVATION HEIGHT AROUND BEND WAVra HEIGHT AGGRADATION COLUMN 4,5,6 <\ 7 CHORD

LOCATION OF CROSSING (MSU (MSLl (FT) (FT> (FTl (FT) (FT) (MSLl

Came Iback Road 1,026.2 1,023.4 1.52 -- 0.86 -- 4 1,027.4 -..J

IndlZln School Road 1,015.4 1,010.2 0.69 --- 0.39 0.8 4 1,014.2 ..,.

Roosevelt IrrIgation 1,010.0 1,006.0 1.56 --- 0.89 1.0 4 1,010.0
DIstr Ict F1urne

McDowe II Road 992.5 983.8 1.64 --- 0.93 --- 4 987.8

/-10 988.51 978.1 0.64 0.43 0.36 --- 4 982.1

Southern PacIfIc RaIlroad 966.2 962.5 0.94 --- 0.53 0.5 4 966.5

Buckeye Road 96B.l 961.9 1.05 --- 0.59 0.6 4 965.9
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Table 7.3. Summary of RequIred Low Chord at crossIngs wIth 10% DebrIs Blockage.

(I) (2 ) m (4) (5) (6) (7) (8) (9)
4' OF FREEBOARD

HEC-II IF LESS THAN REQU IRED
LOW CHORD WATER SURFACE 1/2 ANT IDUNE SUPERELEVATION SURFACE 1: OF LOW
-ELEVATION ELEVATION HEIGHT AROUND BEND WAVE HE IGHT AGGRADATION COLUMN 4,5,6 & 7 CHORD

LOCATION OF CROSSING (MSL) (MSll (FT> (FT> (FT> (FT> (FT> (MSL)

Camelback Road 1,026.2 1,024.0 1.52 --- 0.86 --- 4 1,028.0
--.l

IndIan School Road 1,015.4 1,010.6 0.69 --- 0.39 0.8 4 1,014.6 ;."

Roosevelt IrrIgatIon 1,010.0 1,006.8 1.56 --- 0.89 1.0 4 1,010.8
D1str 1ct Flume

McDowe I I Ro ad 992.5 985.0 1.64 --- 0.93 --- 4 989.0

HO 988.51 979.4 0.64 0.43 0.36 --- 4 983.4

Southern PacIfIc RaIlroad 966.2 963.4 0.94 --- 0.53 0.5 4 967.4

Buckeye Road 968.1 962.4 1.05 -- 0.59 0.6 4 966.4



Table 7.4. Summary of RequIred Low Chord at CrossIngs with 20% DebrIs Blockage.

(1) (2 ) (3) (4 ) (5) (6) ,(7 ) (8 ) (9)
4' OF FREEBOARD

HEC-II IF LESS THAN REQUIRED
LOW CHORD WATER SURFACE 1/2 ANTIDUNE SUPERELEVATION SURFACE L OF LOW
ELEVATION ELEVATION HEIGHT AROUND BEND WAVE HE IGHT AGffiADATION COLUMN 4,5,6 <I. 7 CHORD

LOCATION OF CROSSING (MSLl (MSL) (FT) (FT> (FT) eFT) (FT) (MSL)

Came I back Road ,1,026.2 1,024.3 1.52 --- 0.86 --- 4 1,028.3 -..J

1,015.4 1,011.0 0.69 0.39 0.8 4 1,015.0
(J'I

IndIan School R08d --
Roosevelt IrrIgatIon 1,010.0 1,007.7 1.56 --- 0.89 1.0 4 1,011.7

DIstrIct Flume

McDowe 11 Road 992.5 986.5 1.64 --- 0.93 -- 4 990.5

1-10 988.5 980.6 0.64 0.43 0.36 --- 4 984.6

Southern PacIfIc RaIlroad 966.5 964.6 0.94 --- 0.53 0.5 4 968.6

Buckeye Road 968.1 963.3 1.05 --- 0.59 0.6 4 967.3
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Phreatic surfaces were developed assuming impervious material beneath the

levee, which is a very conservative assumption. Casegrandes' method was used

to establish the phreatic surface through the embankment for Cases II, III

and IV.

Case I, end of construction, was not considered a severe problem because

there will be minimal if any cohesive materials in the embankment. Any pore

pressures that will develop during compaction in the embankment will dissipate

quickly because of the free draining soil.

The rapid drawdown, critical flood stage and steady seepage from full

flood stage were analyzed and the factor of safety never dropped below 1.2,

1.5 and 1.5, respectively for each. of the cases. These factors of safety are

above the minimum factors of safety listed in Table 6.1 of Engineering Manual

EM 1110-2-1913 recommended by the Corps of Engineers.

Case IV was analyzed in lieu of Case V. The earthquake loading, Case VI,

was ignored because the probability of an earthquake occurring along with a.

100-year event is so minute, that it was not considered in the analyses.

8.4.1.3 Drop Structure

A 3-foot drop structure located just downstream of the RID flume is

required to control the grade at the flume. The drop structure will be 920

feet wide and the top of the drop will be at elevation 995.5 feet. A rein­

forced concrete and soil cement drop structure are being considered.

8.4.1.4 Protection of RID Flume

The foundation for the RID flume consists of piers that extended 12 feet

below the channel bed in 1929. A recent uncovering of one of the piers in the

main channel revealed that the piers were only 3 feet below the channel bed.

The piers rest on concrete footings which in turn are supported by concrete

piles. The piles vary in length depending on the distance to hardpan but are

approximately 17 to 25 feet long~ Thus, the total foundation depths range

from 23 to 31 feet. Local scour potential for ·th\!"lOQ-year flood approaches

14 feet. Due to the uncertainty of burial depths of piles, riprap protection

of flume piers is suggested•
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The riprap protection should extend 20 feet in all directions around

flume piers. A 2.5 fOQt thick riprap blanket with a l-foot gravel filter

should provide adequate protection. The top of the blanket should be

constructed at elevation 995.5.

8.4.1.5 Backfilling of Gravel Pits

Several gravel pits on the east and west overbanks between 1SRB and

Thomas Road will have to be backfilled before levees can be constructed. On

the west overbank Allied Concrete, Inc. has a sludge pond that will have to be

drained and backf illed. .The volume of fill required for the pit is 40,000

cubic yards.

Directly downstream of the sludge pit and just north of the RID flume is

a large gravel pit that has be~? used by Allied Concrete as a land disposal

site. Approximately 170,000 cubic yards of trash material will have to be

removed from the proposed levee location. This pit will require approximately

380,000 cubic yards of fill material.

Downstream of the RID flume, on the west overbank, Allied Concrete has a

gravel pit that will require 450,000 cubic yards of fill material. On the

east overbank just downstream of the RID flume, Phoenix Sand and Rock has a

gravel pit that will require 10,000 cubic yards of fill.

8.4.1.6 Cost Estimate Between 1SRB and Thomas Road

Table 8.5 compares the costs of design components between 1SRB and Thomas

Road considering a reinforced concrete drop structure versus a soil cement

drop structure below the RID flume. Riprap protection of levees was the only

bank protection considered in this reach. Table A.9 in Appendix A summarizes

quantities, unit costs and total costs between ISRB and Thomas Road.

8.5 Conceptual Design Betw~e~ Thomas Road and !-10

8.5.1 General

The following components are considered between Thomas Road and 1-10:

channelization, levees, two drop structures located 200 feet downstream of

Thomas Road and 2,200 feet upstream of the proposed McDowell Road Bridge, pro­

tection of eight transmission towers, protection of pipeline crossings near

Thomas Road and integration of the 1-10 collector channel into the Aqua Fria.

A separate section detail~ng the analysis conduq~ed on the 1-10 collector
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Table 8.5. Preliminary Cost Estimates of Design Components
Between Indian School Road and Thomas Road.

•

ITEM

Channelization

Levees
(riprapprotection)

Drop Structure
(reinforced concrete)

Drop Structure
(soil·cement)

Gravel Pit Restoration

RID Flume Pier Protection
(riprap blanket)

Transmission Tower Protection

Land Acquisition

COST OF REINFORCED
CONCRETE DROP STRUCTURE

$ 637,435

1,743,240

772,780

-0-

1,225,000

90,170

200,000

770,000

COST OF SOIL CEMENT
DROP STRUCTURE

$ 637,435

1,743,240

-0-

400,780

1,225,000

90,170

200,000

770, 000

•

SUBTOTAL

10% contingencies
and construction supervision

TOTAL

$5,438,625

543,860

$5,982,485

$5,066,625

506,660

$5,573,285
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channel is provided in Appendix B.

8.5.1.1 Channelization

Plates 2 and 3 show the channel alignment between Thomas Road and 1-10.

The channel width is 1,100 feet between Thomas Road and McDowell Road and

expands to 1,410 feet at 1-10. The proposed bed slope from 1-10 to the drop

structure located 2,200 feet upstream of the proposed McDowell Road Bridge is

0.002, and from this drop structure to the drop structure located 200 feet

'downstream of Thomas Road the proposed bed slope is 0.0021. Approximately 280

acres of right-of-way are required for this alignment. Figure 8.13 shows the

proposed bed profile from 1-10 .to Thomas Road.

8.5.1.2 Levees

Figures 8.13 and 8.14 s~ow levee heights and toe down depths between

Thomas Road and 1-1.0 for the east and west banks, respectively. Levee heights

range from 10 feet to 12.5 feet and toe down depths range from 8 feet to 12

feet on the east bank. On the west bank, approximately 1,200 feet upstream of

the 1-10 bridge, a rather severe bend begins and extends through the 1-10

bridge ending about 2,000 feet downstream of the bridge. Velocities will

increase on the outside of this bend causing increased degradation to occur

near the toe of the levee. Also superelevation around the bend will increase

flow depths, necessitating an increase in freeboard height above the lOO-year

water surface. Required levee heights increase to approximately 8 feet above

the 1DO-year water surface around the bend because 1/2 the antidune height and

. the superelevation around the bend sum to 8 feet. Toe down depths are

extended 15 feet below the equilibrium bed profile due to the increased degra­

dation potential.

The levees will have 3:1 riverside slopes if protected with riprap and

1:1 riverside slopes if protected with soil cement. Landside slopes of 3:1 to

natural ground are recommended. Crown widths of the levees will be 15 feet.

It is recommended that soil cement protection be used on the west bank between

McDowell and 1-10 because of the large flow velocity increase around the bend

and the subsequent large increase in riprap sizes needed to stabilize the

bank.
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Ifriprap protection is selected, 2-foot thick riprap will provide the

necessary protection against flow velocities in this reach except ~round the

bend on the west bank. Should riprap be installed on the west bank around the

bend, the 0
50

riprap size increases to 28 inches with a maximum size of 56

inches. Selecting a filter that will remain intact between the riprap and

natural soil, with this large a difference in gradations, becomes almost

impossible. Therefore soil cement is recommended for protection of the bend

and is used in the cost estimate;

8.5.1.3 Drop Structures

Two 4-foot drop structures are needed between I-10 and Thomas Road. The

·locations of. drop structures are 2,200 feet uf>stream of the proposed McDowell

Road Bridge and 200 feet downstream of Thomas Road. The eventual equilibrium

slope in this reach is 0.0012 with the proposed channelization and the

existing grade is approximately 0.0021. Thus, the potential degradation in

this reach is approximately 8 feet.

The drop structure located 200 feet downstream of Thomas Road will help

stabilize the grade near Thomas Road. This will provide protection for the

16-inch water pipe line and 6-inch'high pressure gas pipe line. However, por­

tions of these lines will have to be lowered due to the channel bed being

lowered in this vicinity.

8.5.1.4 1-10 Collector Channel

The 1-10 collector channel ends approximately 2,900 feet from the pro­

posed levees between McOowell Road and 1-10. Presently, the collector channel

empties into a 40-foot wide pilot channel, which carries water into the Agua

Fria. Three alternatives are being considered for carrying the flows from the

1-10 collector into the Aqua Fria.

Alternative 1 would leav~ the collector channel and pilot channel as they

presently exist. The east bank levee from McDowell Road will be extended to

the pilot channel, and the spur dike just north of the 1-10 bridge will be

left intact. Approximately 200 feet will be open between the spur dike and

upstream levee. Protection of the backside of the spur dike or grading behind

the spur dike to prevent ponding of water and 1,000 feet of protection on the

backside of the levee is necessary. Inherent with this alternative is the

inundation of land in back of the levee between McDowell Road and 1-10 when
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the Aqua Fria flows bank full. Likewise, that area could also be inundated

when higher flows occur in the 1-10 channel. Approximately 20.6 acres of

land shown in Figure 8.15, in addition to the right of way acquired by the

Arizona Department of Transportation (ADOT) for 1-10, will be subjected to

flooding when the 100-year discharge occurs from the 1-10 collector channel.

Also inherent with this alternative is a headcut potential between the spur

dike and levee. Should material erode from the pilot channel and deposit in

the Aqua,Fria, a reduction in flow capacity results and forces an uneven flow

distribution at 1-10, which can cause additional scour. Therefore, main­

tenance will have to be performed if bars or islands form in this area.

Riprap could be used to stabilize the area, however (1) the expense is

very prohibitive and (2) if the riprap gets exposed at the river-channel junc­

ture, local waves and vorticity problems can become severe.

Alternative 2 considers extending the 1-10 collector channel 2,900 feet

to the Agua Fria. The channel will be trapezoidal in shape with a bottom

width of 165 feet and have 2:1 side slopes. The channel will have an earth

bottom and soil cement protection of banks. The banks of the channel will be

extended to contain the 100~year discharge from the collector channel, and

contain the 100-year water surface from the Agua Fria. The spur dike will be

modified slightly to be in the shape of the levee upstream. Figure 8.16 shows

an overview of Alternative 2.

The third alternative considered constructing a siltation basin between

the collector channel and the Agua Fria. Figure 8.17 shows an overview of the

alternative. The east levee between McDowell and 1-10 will have a depressed

section 500 feet wide. The depressed section in the levee will contain the

50-year return flow in the Aqua Fria. The siltation basin between the collec­

tor channel outlet and the Agua Fria will store approximately 300 acre-feet,

which is considerably less than the 100-year volume of 1,710 acre-feet;

however, it should be large e~ough to handle a majority of nuisance flows.

Approximately 13.5 acre-feet of sediment per year will be generated from

the 1-10 collector channel. Periodic maintenance of the siltation basin will

be required to maintain i~s full storage capacity for large floods.

It is suggested that a culvert be placed at the bottom of the depressed

section of the levee to allow for evacuation of water from the siltation basin

after rain events. It is also suggested that the fill material of 1-10 be

tested for its suitability as an embankment for the siltation basin.
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The approximate costs of Alternatives 1, 2 and 3 are $108,000, $810,000

and $583,000, respectively. Alternative 1 is used for the cost estimate be­

tween Thomas Road and 1-10.

8.5.1.5 Cost Estimate Between Thomas Road and 1-10-

Table 8.6 compares the costs of protecting the levees and drop structures

with riprap except around the west bend between McDowell and 1-10 bridge which

is protected with soil cement and constructing two reinforced concrete drop

structures with the cost of protecting the levees with soil cement, protecting

the drop structures with riprap and constructing two soil cement drop struc­

tures, between Thomas Road and 1-10. Leaving a 200 foot opening between the

levee and spur dike on the east bank for the 1-10 drainage was used for both

cases in the cost estimate. Tables A.10 and A.l1 in Appendix A summarize the

quantities, unit costs and total costs for the cases mentioned.

8.6 Conceptual Design Between 1-10 and Buckeye Road

8.6.1 General

The following components are considered between 1-10 and Buckeye Road:

channelization, levees, one drop structure located downstream of 1-10, 1-10

bridge pier protection, backfilling of abandoned gravel pits just north of Van

Buren and protection of seven transmission towers.

8.6.1.1 Channelization

Plates 3 and 4 show the channel alignment between 1-10 and Buckeye Road.

The channel width is 1,410 feet between 1-10 and Van Buren gradually tran­

sitioning to 1,100 feet at Buckeye Road. The proposed bed slope "in this reach

is 0.0017 which is approximately the existing slope. Three hundred acres of

channel right-of-way are required for the proposed alignment. Figure 8.18

shows the proposed bed profile.

8.6.1.2 Levees

Figures 8.18 and 8.19 show required levee heights and toe down depths

between 1-10 and Buckeye Road for the east and west banks, respectively.

Levee heights on the east bank range from 10.5 feet to 14.5 feet and toe down

depths range from 7 feet to 11.5 feet. Levee heights extend 8 feet above the

100-year water surface and toe down depths extend 15 feet below th~
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Table 8.6. Preliminary Cost Estimate of Design Components
Between Thomas Road and 1-10.

•

•

ITEl1

Channe~ization

Levees
(riprap protection)

Levees
(soil cement protection)

Drop Structures
(reinforced concrete)

Drop Structures
(soil cement)

1-10 Collector Channel

Transmission Tower Protection

Land Acquisition

SUBTOTAL

10% contingencies
and construction supervision

TOTAL

COST OF RIPRAP
PROTECTION

FOR LEVEES AND TWO
REINFORCED CONCRETE

DROP STF,UCTURES

$1,680,300

2,958,365

-0-

1,817,820

-0-

108,000

800,000

1,400,000

$8,764,485

876,450

$9,640,935

COST OF SOIL
CEMENT PROTECTION FOR

LEVEES AND TWO SOIL
CEMENT DROP STRUCTURES

$1,680,300

-0-

2,974,350

-0-

942,080

108,000

800,000

1,400,000

$7,904,730

790,470

$8,695,200
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Figure 8.19. Proposed bed profile, equilibrium bed profile, laO-year water surfac~, levee heights

and toe down depths between Buckeye Road and 1-10 for west bank.
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equilibrium bed slope on the west bank from 1-10 to 2,000 feet downstream of

the bridge. The levees will have 3:1 riverside slopes if protected with

riprap and 1:1 riverside slopes if protected with soil cement. The outside

bend of the west bank should be protected with soil cement near 1-10.

Landside slopes of 3:1 to natural ground are recommended. Crown widths of the

levees will be 15 feet.

If the levees are protected with riprap, a 2-foot thickness will provide

adequate protection against expected flow velocities in this reach except on

the outside bend near 1-10.

8.6.1.3 Drop Structure

One 4-foot drop structure located downstream of the 1-10 bridge is

recommended to control the grade near the bridge. The top of the drop struc­

ture will be at elevation 971 and the width of the drop will be approximately

1,410 feet.

The grade control structure should not be constructed until the instream

gravel pits located 1,500 feet downstream of the bridge are backfilled. A

headcut progressing upstream from the gravel pits could cause the channel bed

to lower more than the equilibrium bed slope would indicate, thereby possibly

undermining the drop structure.

8.6.1.4 1-10 Bridge Pier Protection

The 1-10 bridge piers extend approximately 23 feet below the present

thalweg elevation. The piers are circular in shape and have ,a diameter of

3.33 feet. The computed local scour depth for the piers was 14.1 feet at the

100-year peak discharge of 95,000 cfs and the general bed response near the

bridge is slight degradation. For the pre-project conditions the local scour

depth for the 100-year discharge is 12 feet. and the general bed response is

slight degradation. Thus the channelization slightly increases the scour

potential at the bridge.

A rather sharp bend exists in the proposed channel between McDowell Road

and 1-10 due to the locations of the two bridge crossings. The bend may

result in several hundred feet of the eastern portion of the bridge becoming

an ineffective flow area. The unit width discharge near the west section of

the bridge will increase resulting in larger velocities than predicted in

HEC-II and a larger local scour potential.
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Further compounding the problem in this area is the deposition of sedi­

mentalong the east bank of the Agua Fria River from the 1-10 collector chan­

nel. Should the deposition at the river-collector channel juncture become

significant, the flow may become further entrenched in the west section under

the bridge. Therefore, protection of the 1-10 bridge'piers is recommended.

A riprap blanket extending 20 feet in all directions around the piers is
,

suggested. The thickness of the blanket is 2.5 feet and the top of the

blanket should be at elevation 971. A 1-foot gravel filter blanket beneath

the riprap meeting ADOT standards is necessary.

8.6.1.5 Backfilling of Gravel Pits

Several abandoned instream gravel pits will have to be backfilleq before

channelization occurs in this reach. Two large pits located approximately

1,500 feet downstream of 1-10 have volUmes of 96,000 cubic yards and 74,000

cubic yards, respectively. These pits extend the full width of the channel.

8.6.1.6 Cost Estimate Between 1-10 and Buckeye Road

Table 8.7 compares the costs of protecting the levees, drop structure and

1-10 bridge piers with riprap except around the outside bend on the west bank

near 1-10 which will be protected with soil cement, and constructing a rein­

forced concrete drop structure downstream of 1-10 against the costs of pro­

tecting the levees with soil cement, protecting the drop structure and 1-10

bridge piers with riprap and constructing a soil cement drop structure

downstream of 1-10. Tables A.12 and A.13 in Appendix A summarize the quan­

tities, uni.t costs and total cost for both.cases mentioned above for the reach

between 1-10 and Buckeye Road.

8.7 Summary of Costs

To summarize the costs of channelization in the Agua Fria between

Camelback and Buckeye Roads, the river was divided into the following reaches:

1 • Camelback Road to Indian School Road

2. Indian School Road to Thomas Road

3. Thomas Road to 1-10

• 4. 1-10 to Buckeye
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Table 8.7. Preliminary Cost Estimates of Design Components
Between 1-10 and Buckeye Road.

ITEM

Channelization

Levees
(riprap protection)

Levees
(soil cement protection)

Drop Structure
(reinforced concrete)

Drop Structure
(soil cement)

Gravel Pit Restoration

1-10 Bridge Pier Protection
(riprap blanket)

COST OF RIPRAP
PROTECTION FOR LEVEES AND

A REINFORCED CONCRETE
DROP STRUCTURE

$ 243,000

2,596,375

-0-

1,155,680

-0-

212,500

437,210

COST OF SOIL CEMENT
PROTECTION FOR

LEVEES AND A SOIL
CEMENT DROP STRUCTURE

$ 243,000

-0-

2,634,250

-0-

597,405

212,500

437,210

Transmission Tower Protection

Land Acquisition

SUBTOTAL

10% contingencies
and construction supervision

TOTAL

700,000

1,500,000

$6,844,765

684,480

$7,529,245

700,000

1,500,000

$6,324,365

632,440

$6,956,805
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Also considered in the costs were the channel modifications upstream of

Camelback Road.

Table 8.8 summarizes costs of channelization between Camelback and

Buckeye Roads considering Alternative 1 in Reach 1 for the following two

cases: (1) riprap protection of all levees except around the west bend of the

channel near 1-10 bridge and construction of reinforced concrete drop struc­

tures, and (2) soil cement protection of all levees except in Reach 2, where

riprap protection will be used and construction of soil cement drop struc­

tures. Included in the costs is an additional ten percent for contingencie$'

Table 8.9 summarizes costs of channelization between Camelback and

Buckeye Roads for Alternative 2 in Reach 1 for the two cases in Table 8.8.

Table 8.10 summarizes. costs of channelization between Camelback and Buckeye

Roads for Alternative 3 in Reach 1 for the two cases in Table 8.8.
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Table 8.8. Summary of Costs Per Reach for Channelization
Between Camelback Road and Buckeye Road for
Alternative 1 in Reach 1.

REACH NO.
APPROXIMATE COSTS

CASE I
APPROXIMATE COSTS

CASE II

upstream of Camelback

1

2

3

4

$ 6,150

5,490,005 1

5,982,485

9,640,935 2

7,529,245

$ 6,150

4,851,640 1

5,573,285

8,695,200 2

6,956,805

TOTAL

Approximate
Cost per Mile

$28,648,820

5,729,800

$26,083,080

5,216,600

CASE I - Riprap protection of all levees, except the west bend near
1-10 which will be protected with soil cement, and
construction of reinforced concrete:drop structures.

CASE II - Soil cement protection of all levees, except in Reach
2 where riprap protection is required, and construction
of soil cement drop structures.

1Does not include cost of 73 acres of flowage easement.

2Does not include cost of 20.6 acres of flowage easement.
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Table 8.9. Summary of Costs Per Reach for Channelization
Between Camelback Road and Buckeye Road for
Alternative 2 in Reach 1.

•

REACH NO.

Upstream of Camelback

2

3

4

TOTAL

Approximate
Cost per Mile

APPROXIMATE COSTS
CASE I

$ 1,008,375

8,765,345

5,982,485

9,640,935 1

7,529,245

$32,926,385

6,585,300

APPROXIMATE COSTS
CASE II

959,615

6,741,770

5,573,285

8,695,200 1

6,956,805

$28,926,675

5,785,300

••

CASE I - Riprap protection of all levees, except the west bend near
I-10 which will be protected with soil cement, and construc­
tion of reinforced concrete drop structures.

CASE II - Soil cement protection of all levees, except in Reach
2 where riprap protection is required, and construction
of soil cement drop structures.

'Does not include cost of 20.6 acres of flowage easement •
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Table 8.10. Summary of Costs Per Reach for Channelization
Between Camelback Road and Buckeye Road for
Alternative 3 in Reach 1.

REACH NO.
APPROXIMATE COSTS

CASE I

APPROXIMATE COSTS
CASE II

Upstream of camelback

1

2

3

4

$ 6,150

2,667,370 1

5,982,485

9,640,9352

7,529,245

$ 6,150

2,852,760 1

5,573,285

8,695,200 2

6,956/805

TOTAL

Approximate
Cost per Mile

$25,826,185

5,165,200

$24,084,200

4,816,800

CASE I - Riprap protection of all levees, except the west bend near
1-10 which will be protected with soil cement, and
construction of reinforced concrete drop structures.

CASE II - Soil cement protection of all levees, except in Reach
2 where riprap protection is required, and construction
of soil cement drop structures.

1Does not include cost of 590 acres of flowage easement.

2Does not include cost of 20.6 acres of flowage easement.
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Bridge Inspection Report Information
Agua Fria River Bridge Eastbound 1-10

Structure No. 1852

Source: ADOT



Date Prln~d: 7/14/2005...
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ARIZONA DEPARTMENT OF TRANSPORTATION

BRIDGE GROUP

Structure Inventory & Appraisal

Page 1 of 1

trueture Number: 1852
Route: 10 MP 130

Structure Name': 'Agua Fria Rlv Br EB
Road Name: 110; EB Agency: ADOT

feature Under:
Location:

Agua Fria River
19.2 ml W Jetl 17

91922

$11
$4

31 1

1574

$4.817

$345
$6,921

1996

95.31

1978
0000

1-10-2(44)

6857+33.72

5/23/2005

24

5
13

Quarter 1. 2007

N75-Type of Wor!<:
N76-Lenglh of Str'lmp (feet):
N94-8r Improv Cost (x1000):
N95-Rdwy Improv Cost (x1 OOO):
N96-Total Project Cost (x1000):
N97-Year ofCosl estimate:

Suffidency Rating:

N21-Year Built
Nl06-Year of Reconstruction:
A204·0rig Project Number:
A205-0rlg Project Station:
A223-TRACS Number:
A225-Deck Area (sq. feet):
A226-SuperstrUnil Cost:
A227-Subslr Unit Cost:

A206a-Bridge Rail Type: 9
A206b-Geometrlc COnform: 1
A206c-Structural Confonn: 1

N90-lnspeetlon Dale:
N91-lnsp Freq (months):
A207-lnspection Quarter:
A208-lnspectJon Number:
A2.28-Nexl Insp Date:

A217·Culv Barr~1 Height (feet) 0
A218-Culv Length (feet): 0
A219-Culv Fill Height (feel): 0

N92A-Fracture Critical: N 0
N92B-Underwater lnsp: N 0
N92C-Speciallnsp: N 0
N93A-Date Fract Crit Insp: 0
N93B-Date Underwtr Insp: 0
N93C-Date Spec Insp: 0
A234-Sleel In-Depth Insp Freq (mo): 0

7

7

N

8

a
1 1

99.99
o

99.9
o

0·0

o

6

A

5
2· 36

5

2· 36

5

15

602

000

20

o

6
7

7

8
N

54
75

1502

o
o

58

61.2

Y

8
1 1

25
042

N32-Appr Rdwy Width (feet):
'N48-Max Span Length (feet):
N49-Structure Length (feel):
NSOa-Ll Curb/Swlk Width (feet):
~5Ob-RI CurblSwlk Widlh (feet):
N51-Br Width CurtrCurb (feel):
N52-Deck Wldlh Out-Out (feet):
N112-NBIS Sr Length?

N42-5ervlce Type:
N43-Str Type. Main:
N44-Str Type. Appr:
N45-Number of Main Spans:
N46-Number of Appr Spans:

N53-MJn Vert Over Clr (feet):
N54-Min Vert Under Clr (feet): N
N55-Mln Lal Under Cir Rt (feel): N
N5&-Min Lat Under CIr Lt (feel):

N56-Oeck:
N59-Superstructure:
N60-5ubstructure:
N61-Channel:
N62-Culvert:

N31-Deslgn Loading:
N41-Qpen, Posl, Close:
N63-Method Used for Oper. Rtg.:
N64-0peraUng Load Rtg:
NB5-Method Used for Inv. RIg.:
N66-lnventory Load Rtg:
N7o-aridge Posting:
.N103-Temp Sir Designation:
A211-Posled LImit (Tons):
A222-Date of Load Rig:
A233-Posted Vert Cir NB/ES (ft-In):

N6T~ct Evalua1lon:
«68-Oeck Geometry:
·N69,.lJnderclearance Rig:
N71-Waterway Adequacy:
N72-Appr Raw Align:
'N35-Trafllc Safety Features:

.N11S:S00ur CrItical RIg:
A202-foundatlon Type:
A220-'Found Embed (feet):
A221-5cou'r Counlermeasure:

o
15

1
5
1

1 00

o

2 •

99.99

130
11

35880
2002

58

1

R

1

1

44

1

35880
2020

Y

o
o
a

o

01

01

7871

1
ADOT

1

3
3/0.-

049
78

013
{)0013

33 neg 27.4 min
112 deg 20.2 min

o

N33-Bridge Median:
N34-Skew.

•

tructure Flared:
. ;Islorical Significance:

N107·Deck Sir Type:
N108-Wear SurfProl System:
A201-Wear Surf Thickness (Inches):

N19-Delour Length (miles):
N20-TolI:
N28-Lanes On' / Under:

N1-State Code:
N2·State Hwy District
N3-County Code:
N4-Place Code:
N16:LaUtude:
N17-Longitude:
N98-Border 5t Code - % Rasp:
N"99-Border Bridge Number:

N5-lnv Rte: 1 1 1 00010
N10-lnv Rte Min Vert Clr (feet):
N11-lnv Rte Milepolnt:
N26-Functional Class:
N29-Avg Daily Traffic:
N30-Yearof ADT:
N47-lnv Rte Tot Horiz Clr (feet)

~O-Defense Hwy:
~1-parallel Bridge:

m02-Directlon of Traffic:
N104-Hwy System:
N109-Percent Truck Traffic:
N110-National Truck Networ!<:
N114-Future ADT:
N115-Year of Future ADT:
A200-ls N5 the Princ. RIa?

N21-Malnt Responsibility:
N22-Bridge Owner:
A203-ADOT Org Number:
A224-lnsp Team Number:
A229-Agency:

N.38-Navlgatlon Control:
N39-Nav Vert Clr (feet):
N40-Nav Horiz Clr'(feet):
N111-Nav Pier/Abut Prot:
N116-Nav Min Vert Clr (feet):
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Bridge Inspection Report

---------

P.E. Seal

Inspected By: Premier: GK, TO

Inspection No: 13

Date of Insp.: Monday, May 23, 2005

Next Insp. Due By: Quarter 1, 2007

Agua Fria Riv Br EB

110; EB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1852
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

N58 - Deck Overall Rating: 6 - Satisfactory

Top Deck 1Wearing Surface 6

Deck Undersurface 7

Sidewalk 1Median 1Curb N

N36a - Bridge Railings 1

N36b - Rail Transitions 1

Deck Joint 6

Drainage System 8

- Satisfactory

- Good

- Not Applicable

- Meets Standards

- Meets Standards

- Satisfactory

- Very Good

concrete

cocncrete

New Jersey barrier; Metal guard rail supported on timber posts

strip seal away from abutments: at abutments no seal.

6" Dia deck drains in overhangs

Overall Deck Inspection Notes:

1. The deck has hairline to medium sized transverse cracks throughout. Also, deck has longitudinal and transverse
cracks at the east transition.
2. The paving notch joints at Abutments #1 and #2 are unsealed and have edge spalls along the deck side of the joint
(see photo 0185213E.jpg).
3. Concrete spalling in South deck overhang at joint of Pier #4.
4. The thin deck patch in the on-ramp lane near pier #1 has partially delaminated and spalled (see photo

185213J.jpg and repair report).
. Spalling in soffit @ N. joint of pier #12 mentioned in the previous report was not verified.

6. East joint is showing signs of deterioration (see photo 0185213E.jpg).
7. Debris in all joints.
8. Joint openings at 90F: (at the south side) pier #4: 13/8", pier #8: 2", pier #12: 1 7/8" and pier #16: 1 7/8".

N59 - Superstructure Overall Rating: 7 - Good

Main Members

Secondary Members

Bearing Devices

Paint System

Utilities

7 - Good

8 - Very Good

7 - Good

N - Not Applicable

N - Not Applicable

PS mulli-beam I girders

concrete diaphragms

elastomeric bearing pads

Overall Superstructure Inspection Notes:

1. Spans 9 to 20 were not checked due to the ponding water in the river.
2. There are transverse cracks with efflorescence in soffit.
3. There is spall in W abutment diaphragms in 2nd and 5th bay from south (see photos 0185213H.jpg).

N60 - Substructure Overall Rating: 7 - Good

Abutment 7 - Good

Piers 7 - Good

Slope Protection 7 - Good

Wingwalls, Dados, etc. 8 - Very Good

stub abutments

concrete circular c10umns

soil cement walls

concrete

erall Substructure Ins ection Notes:

1. Spans 9 to 20 were not checked due to the ponding water in the river.
2. There are vertical hairline cracks in W abutment.
3. Minor cracks in wingwalls.
4. There is l' local scour at North column of Pier #5.
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Inspected By: Premier: GK, TD

Inspection No: 13

Date of Insp.: Monday, May 23, 2005

Next Insp. Due By: Quarter 1, 2007

Agua Fria Riv Br EB

110; EB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1852
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

5. There is 2.5' local scour between Columns 2 and 3 of Pier #7 (see photo 0185213I.jpg).
6. There is graffiti on abutments and most columns.

N61 - Waterway

Channel

Bank Protection

Overall Rating: 8 - Very Good

8 - Very Good

8 - Very Good

native sandy soil away from abutments and rock rip-rap near abutments

soil cement walls

Overall Waterway Inspection Notes:

1. The soil-cement wall is in good condition.
2. Some vegetation in the channel.
3. Elevations beyond span #8 were not verified due to the ponding water in the river.

Roadway 1Safety

- Very Good

- Good

Approaches

Fills

e N36C - Approach Rail

N36d - Rail Ends

Signing

Lighting

A211-Posted Weight

8

7

1 - Meets Standards

1 - Meets Standards

8 - Very Good

N - Not Applicable

o tons

PCC approach slabs

native soil

metal guard rail on timber posts; breakaway ends

Reduce Speed Sign

Overall Roadway 1Safety Inspection Notes:

11- Approaches have longitudinal hairline cracks at the transition.

Appraisal Items

N67 - Structural Evaluation

N68 - Deck Geometry

7 - Better than Present Minimum
Criteria

7 - Better than Present Minimum
Criteria

N69 • Vert. and Horiz. Clearances N - Not Applicable

N71 - Waterway Adequacy 8 - Equal to Present Desirable Criteria

N72 - Approach Roadway Alignment 8 - Equal to Present Desirable Criteria

N113· Scour Critical 8 - Calculated Scour Is above Top of
Footing

Overall Appraisal Items Notes:

ther Miscellaneous Ins ection Notes:

A. This is a routine inspection completed by Premier Engineering Corporation under task order #5.
B. This inspection was performed without using any traffic control or any lane closure.
C. One of the two repair recommended in the previous report was not performed. One repair, repeated from
previous inspection, is recommended at this time.
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Inspected By: Premier: GK, TD

Inspection No: 13

Date of Insp.: Monday, May 23,2005

Next Insp. Due By: Quarter 1, 2007

AQua Fria Riv Br EB

110; EB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1852
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

D. Photos taken:
1. 0185213A.jpg. Roadway ill, Looking West.
2. 0185213B.jpg. Elevation ill, Looking Northwest.
3. 0185213C.jpg. Typical Deck.
4. 0185213C1.jpg. Typical Deck in span #2.
5. 0185213D.jpg. Typical Soffit.
6. 0185213E.jpg. East joint.
7. 0185213F.jpg. Pier #16 (from W to E) joint.
8. 0185213G.jpg. Channel looking South.
9. 0185213H.jpg. Concrete spalling in West abutment diaphragm, 5th bay from South.
10. 0185213I.jpg. Local scour (2.5' deep) between columns 2 and 3 of Pier #7.
11. 0185213J.jpg. Deck delamination at Pier #1 in on-ramp lane.

Bridge Element Condition Rating

Elem# Description Env Unit Total Qty Cond 1 Cond 2 Cond 3 Cond4 Cond 5

12 Bare Concrete Deck 2 EA 0 0 0 0

.09 PIS Cone Open Girder/Beam 2 LF 13746 13746 0 0 0 0

205 RlConc Column 2 EA 76 76 0 0 0 0

215 RlConc Abutment 2 LF 125 125 0 0 0 0

234 RlConc Cap 2 LF 1207 1207 0 0 0 0

302 Compression Joint Seal 2 LF 256 256 0 0 0 0

310 Elastomeric Bearing 2 EA 194 0 194 0 0 0

321 Reinforced Concrete Approach Slab wI or w-o/AC Ov 2 EA 2 2 0 0 0 0

331 Reinforced Concrete Bridge Railing 2 LF 3004 3004 0 0 0 0

358 Deck Cracking SmFlag 2 EA 0 0 0 0

•
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Bridge Inspection Report Information
Agua Fria River Bridge Westbound I-I 0

Structure No. 1853

Source: ADOT



Date rJrinted: 711412005 ARIZONA DEPARTMENT OF TRANSPORTATION

BRIDGE GROUP

Structure Inventory & Appraisal

Page"of 1

e5tructure Number: 1853
Route; 10 MP 130

Structure Name: Agua Frla Rlv Sr we
Road Name: 110; WB Agency: ADOT

FeabJre Under:

Locallon:
Agua Frla River

19.2 ml W Jet 117

91922
$11

$4

311

1574

$4,817

$345

$6,920

1996

95.31

1978

0000
1-1Q-2(44)

6857+62.66

5/2312005

24

5

13

Quarter 1, 2007

N7s-Type of Worlc:
N76-Length of Sir Imp (feet):

N94-Br lmprov Cost (x1000):

N9s-Rdwy Improv Cost (x1000):

N96-Total Project Cost (Xi 000):

N97-Year of Cost Estimate:

N27-VearBunt

N106-Year of Reconslrucllon:
A204-0rlg Project Number:

A205-0rig Project Station:
A223-TRACS NUmber:
A225-Decl< Area (sq. feet):

A226-Superstr Unit Cost:

A227·Subslr UnIt Cost:

Sufficiency Rating:

N90-lnspebtion Date;

N91-lnsp Freq (months):

A207-Inspection Quarter:

A208-lnspection Number:

A228-Nexllnsp Dale:

A206a-Brldge Rail Type: 9

A206b-Geomebic <Conform: 1

A206c-Slructural Conform: 1

A217-Culv Barrel Height (feet) 0

A218-Culv Length (feet): 0

A219-Culv FUI Height (feet); 0

N92A-Fracture Critical: N 0

N92B-Underwater Insp: N 0

N92C-Speclallnsp: N 0

N93A-Date Fraet Critlnsp: 0

N93B·Date Underwlr Insp: 0

N93C-Oate Spec Insp: 0

A234·Steelln-Deplh Insp Freq (mo): 0

15

602

000

20

o

-54
75

1502

0.8

0.8

58

61.2

Y

o

0- 0

o• 0

6

7

7

8

N

99.99

o
99.9

o

7
7

N
8
8

1 1

6

A

5

2·36

5

2· 36
5

6

1 1

25
042

N42-Servlce Type:

N43-StJ: Type, Main:
N44-Str Type, Appr:

N45-Number of Main Spans:
N46-Number of Appr Spans:

N53-Mln Verl Over elr (feet):

N54-Min Vert Under CIf (feet): N
N55-M1n Lat Under C1r Rt (feet): N
N56-l.lln Lat Under Clr U (feet):

N32-Appr Rdwy WIdth (feet):

N48-Max Span Length (feet):

N49-Structure length (feet):

N50a-U CurolSwlk Width (feel):

~ Curb/Swlk Width (feet):

N51-8r Width Curb-CUIb (feet):

N52~ Width 041-out (feet):

N112·NBIS Sr Length?

N58-Oecl<:

N59-Superstructure:

N60-Substructure:

N61-C1\annel:

N62-Culvert

N31-Deslgn Loading:

N41-Qpen, Post, Close:

N63-Melhod Used for Oper. Rig.:

N64-Operating Load Rtg:

N65-Melhod Used for Inv.Rlg.:

N66-Invenlory Load Rig:
N76-Brtdge Posting:

N103-Temp Str Designation:

A211-Posled limit (Tons):

A222-Dale of Load Rtg:

A233-Posted Vert elr NB/EB (ft-in):

A233-Posled Vert Clr SBIWB (ft-In):

N113-ScourCritlcal Rig:

A202-Foundatlon Type:

A22O-Found Embed (feel):

A221-scour Counfermeasure;

N67-Struct Evaluation:

N6Mlecl< Geomeby:

N69-Undertlearance Rtg:

m1-Watelway Adequacy:
N72-Appr Rdw Align:

N36-Traffic Safety Features:

049

78

013

00013
33 !leg 27.4 min

112 deg 20.2 min

o

o

01
01

7871

1

ADOT

1

3

3 I 0-

o
o
o

4 .

99.99
130

11

35880
2002

58

1

L

1

1

44

1

35890

2020

Y

N33-BridgeMedian: 0

N34-Skew: 15

t(Slructure Flared: 1

-Historical Significance: 5

107-Deck Sir Type: 1

Ni0e-Wear Surf Prot System: 1 00

A201·Wear Surf Thickness (Inches): 0

N19-De\i)Ur Length (miles):

N2D-ToIl:

N28-Lanes On / Under:

N38-Navlgation Control:

N39-Nav Vert C1r (feet);

N40-Nav Horlz elr (feet):

N111-Nav Pier/Abut Prot

N116-Nav Min Vert elr (feet):

N1-State Code:

N2~Stala Hwy District:

N3-County Code:

N4-Place Code:

N16-Latitude:

N17-longitude:

N9B·Border St Code - %Resp:

N99-Border Brfdge Number:

N21-Maint RespOnstblhty:

N22-Brldge Owner:

A203·ADOT Org Number:

A224-lnsp Team Number:

A229-Agency:

N5-lnv Rte: 1 1 1 00010

N10-lnv Rte Min Vert Clr (feet):

N11-lnv Rte Milepoinl:

N26-Functionaf Class:

N29-Avg Daily Traffic:

N30-Yearof ADT:

N47-lnv Rte Tot Horiz Clr (feet)

~
OD-Defense Hwy:
01-Parallel Bridge:

.. 102-Direetion ofTraffic:

N104-tiwy System:

N109·Percent Truck Traffic:

N11O-National Truck Network:

N114-Future ADT:

N115-Year of Future ADT:

A200-ls N5 the Prine. Rte?
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Bridge Inspection Report

---------

P.E. Seal

Inspected By: Premier: GK, TD

Inspection No: 13

Date of Insp.: Monday, May 23, 2005

Next Insp. Due By: Quarter 1, 2007

Agua Fria Riv Br WB

110; WB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1853
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

N58 - Deck Overall Rating: 6 - Satisfactory

Top Deck 1Wearing Surface 6 - Satisfactory

Deck Undersurface 7 - Good

Sidewalk 1Median 1Curb N - Not Applicable

N36a - Bridge Railings 1 - Meets Standards

N36b - Rail Transitions - Meets Standards

Deck Joint 6 - Satisfactory

Drainage System 8 - Very Good

Overall Deck Inspection Notes:

concrete

concrete

New Jersey concrete barrier

strip seals

6" Dia deck drains in overhangs

1. The deck has hairline to medium sized transverse cracks at 3' to 12' oc. There are areas of pattern cracks over the
piers.
2. There are transverse cracks with efflorescence in soffit.
3. There are minor vertical cracks in barriers.
4. The thin deck patch in the off ramp lane has partially delaminated and has several small spalls (see photo
0185313J.jpg).

. Joint mler at east abutment is deteriorating.

. North deck overhang at joint of Pier 4 has spall with exposed rebar (see photo 0185313I.jpg).
7. Debris in all joints.
8. Joint openings at 90 F: (at the North side) pier #4: 1114", pier #8: 1112", pier #12: 1 5/8" and pier #16: 11/4".

N59 - Superstructure Overall Rating: 7 - Good

Main Members

Secondary Members

Bearing Devices

Paint System

Utilities

7 - Good

8 • Very Good

8 - Very Good

N - Not Applicable

N ~ Not Applicable

PS multi-beam I girders

concrete diaphragms

elastomeric bearing pads

None seen

Overall Superstructure Inspection Notes:

11. Spans 9 to 20 were not checked due to the ponding water in the river.

N60 - Substructure Overall Rating: 7 - Good

Abutment

Piers

Slope Protection

Wingwalls, Dados, etc.

7 - Good

8 - Very Good

7 - Good

8 - Very Good

stub abutments

4 circular columns 1bent

soil-cement walls

concrete

Overall Substructure Inspection Notes:

1. Spans 9 to 20 were not checked due to the ponding water in the river.
The 2.5' local scour at pier #11, 3rd column from north, was not verified during this inspection..

. Minor random cracks in wingwalls.

N61 - Waterway Overall Rating: 8 - Very Good
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Bridge Inspection Report

------------
Inspected By: Premier: GK, TO

Inspection No: 13

Date of Insp.: Monday, May 23, 2005

Next Insp. Due By: Quarter 1, 2007

Agua Fria Riv Sr WB

110;WB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1853
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

Channel

Bank Protection

8 - Very Good

8 - Very Good

native sandy soil away from abutments and rock rip-rap near abutments

soil-cement wall

Overall Waterway Inspection Notes:

1. The soil-cement wall is in good condition.
2. Some vegetation in the channel.
3.Elevations beyond span #8 were not verified due to the ponding water in the river.

Roadway I Safety

Approaches

Fills

N36c - Approach Rail

N36d - Rail Ends

Signing

Lighting

A211-Posted Weight

8 - Very Good

8 - Very Good

1 - Meets Standards

1 - Meets Standards

N - Not Applicable

N - Not Applicable

o tons

PCC approach slabs

Embankment

Metal beam guard rail on wooden posts; breakaway ends.

Overall Roadway 1Safety Inspection Notes:

. Medium sized transverse and longitudinal cracks in approach slabs.

Appraisal Items

N67 • Structural Evaluation

N68 - Deck Geometry

7 - Better than Present Minimum
Criteria

7 - Better than Present Minimum
Criteria

N69 • Vert. and Horiz. Clearances N - Not Applicable

N71 - Waterway Adequacy 8 - Equal to Present Desirable Criteria

N72 • Approach Roadway Alignment 8 - Equal to Present Desirable Criteria

N113 - Scour Critical 8 - Calculated Scour Is above Top of
Footing

Overall Appraisal Items Notes:

Other Miscellaneous Inspection Notes:

A. This is a routine inspection completed by Premier Engineering Corporation under task order #5.
B. This inspection was performed without using any traffic control or any lane closure.
C. Repair recommended in the previous report was not performed. One repair is, repeated from previous
inspection, recommeded at this time.

. Photos taken:
. 0185313A.jpg. Roadway ID, Looking East.

2. 0185313B.jpg. Elevation ID, Looking East.
3. 0185313C.jpg. Typical Deck.
4. 0185313D.jpg. Typical Soffit.
" 01 S/"'tl'Ui' inn li'.,,,f- ;n;nt
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Inspected By: Premier: GK, TO

Inspection No: 13

Date of Insp.: Monday, May 23, 2005

Next Insp. Due By: Quarter 1, 2007

Agua Fria Riv Br WB

110;WB

ADOT

7871

Structure Name:

Road Name:

Agency:

District Org:

1853
10

130

Phoenix

Structure Number:

Route:

MilePost:

ADOT District:

6. 0185313F.jpg. Pier #16 (from W to E) joint.
7. 0185313G.jpg. Impact damage to southwest approach guardrail.
8. 0185313H.jpg. Concrete spalling in North deck overhang at joint of Pier #4.
9. 0185313I.jpg. Minor concrete spalling at the W abutment in the off-ramp lane.

Bridge Element Condition Rating

Elem# Description Env Unit Total Qty Cond 1 Cond 2 Cond 3 Cond 4 Cond 5

12 Bare Concrete Deck 2 EA 0 0 0 0

109 PIS Conc Open Girder/Beam 2 LF 13746 13746 0 0 0 0

205 R1Conc Column 2 EA 76 76 0 0 0 0

215 R1Conc Abutment 2 LF 125 125 0 0 0 0

234 R1Conc Cap 2 LF 1207 1207 0 0 0 0

302 Compressn Joint Seal 2 LF 256 0 190 66 0 0

.10
Elastomeric Bearing 2 EA 194 194 0 0 0 0

Reinforced Concrete Approach Slab w/ or w-o/AC Ov 2 EA 2 2 0 0 0 0321

331 Reinforced Concrete Bridge Railing 2 LF 3004 3004 0 0 0 0

358 Deck Cracking SmFlag 2 EA 0 0 0 0

•
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t. 64-4~'- "104103 Note: Channel depths will be measured from the bottom of the girder or the~' cor short span «40'), depths at quarter & three-quarter lengths may not be necessarY'
Local scour, it observed at locations other than above. will be noled on this s ith inspection date; RHS-->Right Hand Side; LHS··> Left Hand Side.
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Agua Fria River Bridge Scour Calculations

Source: HDR, Preliminary Drainage Report, 1-10 (Papago) Median Widening, Sarival
Avenue to SR lOlL in Maricopa County, Arizona, Appendix E, May 2006.
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From: Linda Potter, P.E., CFM~

cc: David Buras, P.E., L.S.

Date: September 12, 2005

Memo

Project: MC 1-10 West Engineering

Job No; 27454

. I•

RE: Bridge Scour Evaluation - Interstate 10 over the Agua Frla River

This memorandum presents the results of a bridge scour evaluation for the existing Interstate 10/Maricopa
Freeway over the Agua Fria River. The eXisting bridges over the river are supported by spread footings set at
a depth of approximately 24 feet below the existing river bed elevation, or a top of footing elevation at 948.0
(as-built plan datum elevation). .

The river has been channelized through this reach, consisting of soil cement levees. The river bottom
remains natural, except for numerous grade control structures constructed both upstream and downstream of
the 1-10 bridge. Reference the attachments and references for additional information on the locations of these
structures.

Scour calculations for the bridges were previous calculated by Simons, Li & Associates in 1983. Numerous
different methodologies were explored, with the results published as follows for the 1-10 bridges:

• 1983 calculated total scour = 14.7 feet

General scour was considered at less than one foot due to the presence of river stabilizing structures in the
form of the levees and drop structures. These were designed for the calculated static and dynamic
equilibrium slopes for the river.

Bridge Scour Methodology and Results
Although previous scour calculations were performed, conformational scour calculations were condu,cted by
HDR using FHWA's HEC-18 methodology. Prior to performing the calculations, the following Infonnation was
obtained to check for the perfonnance of the structure since the 1980's:

• Bridge inspection reports
• Soli information
• Most recent Agua Fria HEC-RAS model from the FCDMC and flow estimates
• As-built plans for the bridge structure, levees, and drop structures
• Discussions with ADOT staff

A new D50 was developed for use in the calculations of 0.66 mm (reference attached D50 estimate memo).
Additionally, an allowance of an extra 4 feet for debris was added to the pier width to provide a factor of
safety.

The most recl?nt flow estimates were obtained from the Flood Control District of Maricopa County (FCDMC)
and used in the calculations. The adopted 1OO-year flow estimate at the 1-10 bridge obtained from the
FCDMC is 52,000 Cf8. Additionally, the 1989 Standard Project Flood of 99,000 cfs was used as the 500-year
flow estimate for scour calculations. This will provide slightly conservative results compared with the ADOT
methodology of obtaining the 500-year flow by multiplying the 1OO-year flow by 1.7, which results in 88,400
cfs. The 1983 report used 95,000 cfs as the 1OO-year estimate for all scour calculations, and did not examine

HDR Eng Inoorlng, Inc.
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3200 E. Camelback Road
Suile 350
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the 500-year flood. The previous hydrology estimate is much higher than the current flow estimate as it was
based on a 1981 US Army Corps of Engineers' study performed prior to the construction of the New Waddell
Dam.

Additionally, the 1983 report indicated that the bend in the river just upstream of the 1-10 bridge may cause a
higher unit discharge near the western portion of the bridge (excerpts from this report are attached). The
recommendation was to construct a riprap blanket extending 20 feet in all directions around the piers.
Conversations with ADOT staff indicated that riprap was placed around the westem piers, although the exact
placement and depth was not verified.

Bridge inspection results did not reveal any trend in bed elevation changes. Small 2-foot deep scour holes
were seen around the piers. These inspection reports are attached.

The scour calculations performed with the aforementioned changes result in the following new scour
estimates at the bridge piers:

Conclusions
Scour calculations indicate that the existing spread footings are not likely to be undermined by scour during
the 1OO-year and 500-year runoff events, due to the river stabilization activities that have been performed in
the Agua Fria River. An existing grade control structure located 500-feet downstream from 1-10 bridges is
anticipated to control general degradation of the river bed to less than a foot. However. due to the upstream
bend in the river, we recommend that the presence of the riprap blanket around the piers for the western one­
half of the structure be confirmed. This should include the extents, depth, D50/gradation of the rock, and filter
blanket properties. If the riprap is found to be substandard or not placed, it should be repaired or added as
necessary to all of the piers located on the western one-half of the structure.
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ISubject

[aSk
1-10 Bridge over the Agua Fria River

l00-year flow estimated scour computations ISheet
IOate

101

Clear water or II ve bed scour
The following formula is an indicator for determining either clear water or live bed scour.
If the resulting Vo is less than the average velocity in the flood channel, then live bed scour
is indicated.

Vc; critical velocity above which bed material ot size 050 and smaller will be transported, tvs
D50; 0.0023 (median diameter of bed meterial, ttl (From: HDR, 2005)
Y= 5.64 (depth of flow, tt) l00-year From: HEC·RAS planning model, 4/24101

Vc =11.17(yA.1667)(D50".333)
Vc = 2.03 fVs l00-year Vavg. 7.47 tVs

!H)o·year !
General Scour, long-term degradation =

!lOQ-year

1 tt From: System Analysis and Conceptual Design of
Channelization in the Agua Fria River, Simons, L1, & Assoc., 1983

yl = avg. depth in u.s. main channel, It
y. = avg. depth in contracted chan., It
W, = bottom width, u.s. main channel, It
W2 = bollom width. main channel in contracted sect., It
ys = avg. scour depth, y2-y,

Live-bed Contraction Scour Case 2

0, = flow in u.s. channel, cfs
Oz = flow in contracted channel, cts

5.64
solve tor
1500

W2=
Q,=
Q2=

1437
52000
52000

0.64

1.03 y2 ; 5.80 feet
..:0",.2=-__leet (contraction scour)

IH)Q-year !
Pier scour (Clear-water or Live-bed)

ys = scour depth. It
yl =flow depth directly upstream of pier, It
Kl = corr. factor for pier nose shape
K2 =corr. factor for angle ot attack (15 deg.)
K3 =corr. factor lor bed condition
a = pier width, ft (+ 4' debris)
L; length ot pier, tt
Fr, =Froude number =Vd(gy,)".5
V, ; mean flow velocity directly upstream of pier, fVs

__.::.0:.:::.0~5meters

5.64
1
1

1.1
7.3

15.2 (assume 2' debris on upstream pier)
0.57

7.5

ys!y, =2.0 Kl K2 K3 (alyl)".65 Fro''-43 =
ys = 11.5 feet (pier scour)

2.04
__...:3:.:,.5:..l;.melers 23 feel (e,1. e<:oUf top ,,;dUll

,10o-year !
Total Scour = 12.7 feet



5.36

7.47

5.40

0.57

6.38

0.00

0.85

0.04

977.76

976.90

975.20

6958.57

1298.35

1506.46

955952.5

30800.49

5.64

5.60

0.53

7.15

5.52
0.77

0.16
0.01

977.93

975.20

977.14

7270.10

1516.50

1299.14

31989.88

1023797.0

7.47

0.30

0.22

977.29

989.40

994.51

52000.00

52000.00

21349.79

Energy only

Plan: FP/FW Agua Frla 1 AS: 5.2975

977.95
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9/1212005

""IJob:::..:.:No::::... -=.:27..:.4=--:...54 I"-'NO.:.;... _

ISubject
!Task

ADOT 1-10 Wesl

1-10 Bridge over the Agua Fria River

5OO-year flow estimated scour computations

I~ut.d LAP

IShe.'

loale

IDaie

812512005

'l-I"l. -05

Clear water or live bed scour
The following formula is an indicator for determining either clear water or live bed scour.
If the resulting Vc is les6 than the average veloclly in the flood channel, then live bed scour
Is indicated.

Vc =critical velocity above which bed material of size D50 and smaller will be transported, fVs
Dso = 0.0023 (median diameter 01 bed matenal, It) (From: HDA, 2005)

Y = 8.09 (depth of flow, It) 500-year From: HEC-RAS planning model, 4/24/01

Vc = 11.17(y".1667)(D50".333)
Vc = 2.16 ftls
Vc<Vavg, use live bed equation

500-year Vavg. = 9.851Vs

Isoo-year I(No channelization)
General Scour, long-term degradallon = 1 fl From: System Analysis and Conceptual Design of

Channelization in lhe Agua Fria River, Simons, Li. & Assoc., 1983

y, = avg. depth in u.s. main channel, It
Y2 =avg. depth in contracled chan., It
W, =bottom width, u.s. main channel, It
W2 =bottom width, main channel In contracted sect., It
ys =avg. scour depth, y.-y,

ISOo-year

Uve-bed Contraction Scour Case 2

a. =flow in u.s. channel, cIs
Q, =flow in contracted channel, cIs

y.=
y. =
W, ..

8.09
solve for
1500

W.=
a.=
a. ..

1437
99000
99000

0.64

y2ly• ..
ys =

1.03 y. .. 8.32 teet
...;0.;.;,2;;-.__ feet (contraction scour) __"-0:..:..:..07:.... meters

Jsoo-year I
Pier scour (Clear-water or Live-bed)

y. =scour depth, fl
y, =flow depth directly upstream of pier, fl
Kt =COrT. factor for pier nose shape
K2 =corr. factor for angle of attack (15 deg.)
K3 ,. COrT. factor for bed condition
a =pier width, It (+ 4' debris)
L =length of pier,. It
Fr, '" Froude number =VtI(gYI)I\.5
V, ,. mean flow velocity directly upstream of pier, IVs

8.09
1
1

1.1
7.3

15.2 (assume 2' debris on upstream pier)
0.63
9.46

ys/y, =2.0 K1 K2 K3 (alY'l".65 Fr,1\.43 =
ys = 13.6 feet (pier scour)

1.69
___4,,-.1_6;.. melers 27 feet los'- scour lop W1dlh)

!SOD-year I
Tolal Scour :: 14.9 feel
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RS: 5.2975 Profile: PF 1

981.01

979.87

99000.00
99000.00

994.51
989.4Q

0.30
0.43

21349.7.9
9.85

Energy only

980.98

979.59

977.16
8.09

9.46
10465.44

0.59

71262.73.
8.01

1619.12

1798667.0
1307.21

0.19
0.01

1.22

11.56

980.78

979.27
977.16

7.77

9.85
10055.34

0.63

69228.76
7.70

1605.98

1691901.0
1306.1.8

0.00
0.07

1.34

13.16



L"""'R IONE COMPANY
CU. Many Solutions"

To: Linda Potter, P.E.

From: Nick LaFronz, P.E.

cc:

Dale: September 9, 2005

RE: Estimate of Dso Particle Size
Agua Fria River Sediment Samples
Preliminary Scour Assessment
1-10 Bridges over Agua Fria River

Project: 1-10 West Widening

Job No: 000000000027454

Memo

Introduction
Presented herein is a summary of available, existing geotechnical data prepared in support of the
preliminary scour assessment of the existing Interstate 10 (1-10) eastbound and westbound
bridges over the Agua Fria River. Existing geotechnical data, in the fonn of results of laboratory
soils tests on sediment samples from the river channel bed, was obtained from previous
geotechnical investigation reports and scour assessment studies. The summary was prepared in
order to develop an estimate of the value of Dso (soil particle diameter for which 50 percent of
the soil by weight is finer, i.e., of lesser diameter) for the channel bed sediment. The reviewed
reports and documents are listed in the References section of this memorandum.

Results of Laboratory Testing of Sediment Samples
Presented in Table 1 are the results of grain-size analyses (sieve analyses) of sediment samples
obtained from the Agua Fria River, channel bed. LQcations of the samples extend from north of
the Jomax Road alignment on the north end, to Southern Avenue near the confluence with the
Gila River on the south. Generally, depth of the samples was described as being within the
upper 5 feet, measured from existing channel bed grade at the time of sampling.. Data in the
table includes the sample data source (as listed in the References section), the sample number or
designation, the value of Dso, the approximate sample location, and clarifying remarks. As
noted, the sediment sample locations listed in Table 1 are considered approximate, either due to
inconsistencies between data sources (river mile measurements), or due to a lack of specific
sample location information in the specific report from which the data was derived.

Statistical analysis ofDso values relevant to the 1-10 bridges was confined to those samples
within to the segment of river channel extending from Buckeye to Thomas Roads, encompassing
14 data points. The computed, average value of Dso for this segment, excluding what appears to
be an obvious outlier value of 4.00 millimeters (mm) was 0.66 mm, with a standard deviation of
0.15 rnm. As shown in Table 1, the 0.66-mm particle fall within the lower portion of the range
for medium-grained sand paIticle sizes.

• HDR Engineering, Inc.
C:\Documenls and Setlings~potler\Local Sellings\Temporary Intemel
Fl1es\OLK2\AguaJrla_River_Bridges_SedimentD50_Memo_nlafronz-og-og­
05.doc

3200 East Camelback Road
Suite 350
Phoenlx, AZ 85018

Phone (602) 522-7700
Fax (602) 522-7707
www.hdrtnc.com
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91 81 I ICB 4 to IoIH 3

111 16

1871 114

2421 231

8221 785

5471 522

END TREATMENT
C.tch b••In. t.I.nhole.

Heodw411 & Junotlon Structure

CSP - CORRUCATED STm.. PIPE
CAP - CORRUGATED ALUMINUIol PIPE
Rep - REnifORCEO CONCRETE PiPE
NRC? - ~-R£]NFORCED COm::fl£TE PIPE
NRCIPCP - NON-REINFORCED CAST-iN-PlACE CONCRETE PIPE
CHOPEPP - CORRUGATED HI~ [)£HSTIY POLYETHYUN£ PlASTIC PIPE

:-:\~\lI6oc\boAa-d _~wM\.tvf\~.

Notes;

<D loIox FIll Height • 10'

n:lW:1A AM".,.,...

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET hlIHIMU'"
SERVICE LIFE.
SHADED PIPE OPTION flELeS
ARE NOT ALLOWABLE ALTERNATES.

HaTE:
FOR PIPE CUtVERT PLACEMENT
SEE STANOARD DRAWING C-13.15

1 I 4 I 1 24 I 128
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~~ <.~:{;0 .§'
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NOTE:
THE ZEROS IN PARENTHESIS (0, 0.0 So. a.aOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE

RECO/.lMEND€D PRECISION Of THE VALUE TO aE
ENTERED IN THE COLUt.lN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. I 2 3 4 5 6 1 8 9 10 11 12

FILL > 1 3 5 8 11 15 20 25 30 40 55 10
HElGH7 (F"t.J < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOU.O FlO.ll ctll'ClmOHS VARY FROlol ll£ IU.N(;E U«JIC4TED. COIfTACT OESICH
FOR l'l£-EV,I,UJ,I,lIOtl OF I'WE DE$ICfol fltEOUIROolEHT5.

8u11ord Avo 41+15.50. llO' Rt
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~I_~d Ave "1+15.50. 110' Rt to Q., ,., I lLV

!l BuU~rd Ave 43+00. 110' Rt
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FILL HEIGHT RANGE TABLE (FT.)
RANGE NO. I 2 3 4 5 6 1 8 9 10 11 12

FILL > I 3 5 8 11 15 20 25 30 40 55 10
HEIGHT 1Ft.> < J 5 8 11 15 20 25 30 40 55 10 90

o SHOlA.D F1aD COHOmOHS vJJtY FROW ll£ RAK:E DlO1CAT£D. CONTACT DESICH
F"Oft RE-EVALUAl1ON OF PIPE OESICH R£QlJlfI£I.EliT.

t1:M:21 AM
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plug wiTh COG proJecT)

plul1. wiTh COG proJeoT)

MH 7 -to Plug (Coordlnm-e

MH 8 TO Plug (Coordln"Te

ROADWAY DBSIGN SRRVICKS

NEW PIPE SUMIolARY SHEET

939

59

165

ARIZ.... ID'ARJle(f ~ nWlsp,llTATIOIl
1lI!JImIl.1RAIISI'lIlTAlIIIl_

END TREATMENT

CSP - CORRUGATED STEEL. PIPE
CAP - CORRUGATED Al,UNlNU1.4 PJPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
HRCIPCP - NOH-RElHfORC£O CAST-IN-PLACE CONCRETE PIPE
CKOPEP? - CORRUCATED HIGH DEHSTIY POLYETHYLEN£ PLASTIC PIPE

W:\~\~_1S\~""C\~""

NOTEI
PIPE OPTIONS SQECTED ARE THOSE
REQUIRED TO MEET IrolIHltJUM
SERVICE LIFE.
SHAOED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

I:iI PIPE CORRUGATION
A 25'3x1'1. 0 6x2

B I 3xl I E I ~~
c I 9x2Y, I 9x2Y,

NOTE:
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-l:t1S
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NOTE:
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.001 IN
THE HEADING OF SOME OF THE COLUIolN$ ARE THE
RECO"'~ENDED PRECISION OF THE VALUE TO 8E
ENTERED IN THE COLUIoIN.
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COORDINATE TABLE

PT' STATION OFFSET NORTHING EASTING ELEVATION

J 26·55.90 50.03' Rt 895656.34 560125.68 992.00
2 26·67.67 41.69' Rt 895656.18 5601JT.68 995.00
3 26+56.51 69.00' Rt 895633.90 560125.38 992.00
4 26·67.46 60.98' Rt 895639.98 5601JT.41 995.00
5 26·51.03 74.74' Rt 895629.17 560JJ8.95 992.00
6 26·48.60 80.49' Rt 895623.92 560JJ5.59 995.00
7 24+04.0J 56.53' Rt 89510J.OJ 559878.89 992.00
8 23+89.91 61.11' Rt 895699.09 559864.38 995.00
9 24+04.40 48,06' Rt 895109.27 559880.86 992.00

10 23+9J.J6 36.J8' Rr 895123.JT 559870.17 995.00
11 26·51.00 46.00' Rt 895661.30 560121.72 992.00
J2 26·51.00 34.00' Rt 895673.04 560J24.2J 995.00
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2. Soo Section 8-8 Owe NO D-3.1

992.25
995.25
992.25
995.25
992.25
995.25
992.25
995,25
995.25
992.25
992.25
995.25
992,25
995.25
992.25
995.25
992.25
995.25

ELEVATIONSTATION I OFFSET I NORTHING I EASTING

COORDINATE TABLE

............

19+46.65 46.00' Lt 895271.66 560l/8.49
19+46.65 34.00' Lt 895250.15 560l/5.09
17+19.26 46.00' Lt 895338.03 559903.40
17+19.03 34.00' Lt 895326.78 559899.23
16+19.59 47.52' Lt 895373.69 559812.51
16+19.09 35.52' Lt 895362.73 559807,59
14+76.87 56.63' Lt 895437.58 559686.47
14+76.21 44.65' Lt 895426.88 559681.04
14+76.64 66.59' Lt 895446.80 559690.26
14+75.41 78.53' Lt 895458.23 559693.93
16+43.41 81.20' Lt 895396.56 559846.37
16+42.89 93.20' Lt 895407.92 559850.25
19+42.57 71.56' Lt 895297.34 560121.82
19+43.27 83.54' Lt 895308.62 560125.88
19+47.09 67.93' Lt 895292.56 560125.12
19+58.64 71.17' Lt 895292.41 560137.12
19+51.47 52.35' Lt 895277.39 560124.91
19+63.02 55.60' Lt 895276.23 560136,90

~

I
2
3
4
5
6
7
8
9

10
/I
12
13
14
15
16
17
18

PT •
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ROA.DWAY DBSlGN SBllVICES

RETENTION BASIN 'C'
GEOMETRIC DATA

ARIZ""" Ilfl'NlnelT IS' lRAKSl'ORTA_II1DWIAl. lIlllISI'OlTAlICII _

,..,
UlO<
UlO<= 1001.

NOT FOR
CONSTRUCTIONI -t:=.=u J I OR RECORD INC
~
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Notasl

1. Bosln shall be s""rlfloo Md remain uncomp<1cfoo
to a depth of l' after oonstrucflon Is oomplete
to Increase peroolatlon rat6s.

2. 500 Section B-B 0..-9 No 0-3.1

COORDINATE TABLE
PT' STATION OFFSET NORTHING EASTING ELEVATION

I 1+/1.86 58.00'Rt 895600.14 560302.25 991.502 1+11.86 46.oo'RI 895611.59 560305.84 994.503 3+99.62 58.oo'RI 895507.'" 560568.41 991.504 4+00.00 46.oo·RI 895518.84 560573.50 994.505 5+13.12 64.8/'RI 895455,19 560664.28 991.506 5+13.89 52.83'RI 895465.50 560670.43 994.507 5+13.39 74.T7'Rf 895446.22 560659.95 991.508 5+/4.83 86.69'Rf 895435.00 650655.7/ 994.509 1+13.84 75.56' RI 895582.79 650298.88 991.5010 /+13.15 87.54'RI 895571.57 650294.63 994.50II 1+09.31 72.01'RI 895587.54 650295.65 991.50/2 0+97.81 75.45'RI 895587.70 650283.65 994.50/3 1+07.07 64.43' RI 895595.44 650295.75 991.50/4 0+95.57 57.88'RI 895595.60 650283.75 994.50

-
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PT'

COORD/NATE TABLE

STATION I OFFSET I NORTHING I EASTING IELEVATION

PRELIMINARY

ow. NG. 0-3.<4

1001.
HOT FOR

CONSTRUCTION
OR RECORD INC

_OF_01<>-B(007)8

N

RETENTION BASIN 'D'
GEOMETlUC DATA

IlJEJImlil. 'TR.W!if'OO'ATaIlWlSDll
ROA.DW'AT DBSIGN' SERVICES

Nll201<A OO'N!TlfI(f Of TRNlSl'OllTATIo<

Notas,

1. &s/n shiJlI be scar/fled ~nd remain uncompacted
to ~ d8pth of l' l!ftor construction /s complete
to /ncr"".,. percolmfon rmos.

588 58C1fon 8-8 [Mg No D-3.J

0+77.64 46.00'Lf 8952/0.92 560292.87 992.50
0+77.64 34.00'Lf 895/99.30 560289.87 995.50
0+72.78 49.82'Lt 895215.82 560289./1 992.50
0+6/,12 46.98'Lt 895215.98 560277./2 995.50
0+67.46 7J.66'Lt 895238.30 560289.4J 992.50
0+56.55 65.76'Lt 895235.3/ 560277.37 995.50
0+72.68 77.83'Lt 895242.97 560296.01 992.50
0+74.30 86.73'Lt 89525J.19 560299.80 995.50
4+02.67 53.67'Lf 895J37.24 560609.53 992.50
4+/2.7/ 6J.96'Lt 895/42.76 560621.32 995.50
4+02.39 46.oo'Lt 895J29.88 56Q607.35 992.50
4+11.69 34.00' Lt 895115.94 5606/3.35 995.50
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(~~~/ofLOOD CONTROL DISTRICT
"'/-.

1<-
;<-0

?(

CONSTRUCTION

OF
PLANS

NIARICOPA COUNTY

FOR

AGUA FRIA RIVER CHANNEL IMPROVEMENTS
1-10 FREEWAY TO THOMAS ROAD

STA. 92+ 51.96 TO 117+19.86

STA. 117 +19.86 TO 189+70.09

(SIMONS, LI a ASSOCIATES)

(DIBBLE a ASSOCIATES)

IN DEX OF SH EETS

DIBBLE a ASSOCIATES

COVER SHEET

DESCRIPTION
COVER

UANTITY, SUMMARY
a GENERAL NOTES
OVERALL PLAN

TYPICAL SECTIONS
DETAILS
PLAN

PROFILE
CROSS SECTIONS

':;CZOkC':':" 1§3;.c$,,£6 ... 7H·"1 I 437~B·e~ __.:::-':.:.~:.... ,."::::~:_. __ ,, __

D. E. SAGRAMOSO, RE.
CHIEF ENGINEER AND GENERAL MANAGER

3-4

5-B

9
10-16

17-20
21 -43

SHEET NO,

I

2

i
1- "AS-BUILT DRAWING"

IHEFft:a~TlltE "..-saUILTDllA'MN(;"
fr,IOOUREMEI'lTS AS St4()Y{N HEREON WERE MADE
UNDER MY SUPERVISION MiD ARE CORRfCT 1".
THE BEST OF MY I\NOWI.EOGE AND DEUEF

VICINITY MAP

"'.0;:;:;'

'v-.1 ~~j >\.~V\. FLOOD C ~TRy-L
"~ 01ST; ICl--"''''''"

,'-'ol"~
1 .,

.-r"litftRIC01'~

COUIITY

M"OOWE\.~ flU,SSOCIATES I ,.

F.C.D. CONTRACT NO. 85 -16

DIBBLE a

l~
,ill
~

MARICOPA. COUNTY

NOT 10 SCALE

-:I=;:-G\
~,"mfI~l''~ .", ~.:::/ :~ /\
'. -,k~ I -2/,', \

~ . ~'-: '~~:C,~:<=:, \ !
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LOCATION
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lAppr.....6 By

NOTES

fl. 111/ WarA' fa Conform 10 flu:: MAt; t./nlform
&fondord f)p8CJf/!;tifIOnfJ for ?ubhc Works
Con~frucfton 04ted /'7' dnd Curren! ReVISIons
Thersfo.

161. Th8 Ct>nfr4ctor wdl Obfaln any Net.e.-;sary
Permd~ from fhe Loc4./ Governme"f 4"/1d
Uf,/ltJes for WorJr Wlfh'n Their JUrJsd,chDn5
and Cosemen fs.

10. Standard D~fntl:!1 Refer to fh4 MA 6 .7fandord
08/41 I:; for PuPf,c. W()rk~ Con4lrllcltOf) U;'/e~~

Otherw/~e No!ad.

If. A/I £.t,sftI}9 Uflltfy LInes t7how'1on ?/on6 tJr~

from Ava/Igble UfJldJ f(_cord6. COl7tnu:.lor 5ha//
Vert fy the Acf;;al F18/d LocQfJon J7e/ore
:Jfarfmg Con~frLlcflan.

12. Utlltil/!-5 Interfering wtf/1 Con5fruchon &/14/1
J)I~ Re~ef or Relocoted by the Uhhfy Compony
Cone·erne-d.

l'!l. flll Sfaftomng 15 Con~'frucflon rt Sfaflonlng
{/nI65~ OtherWI§8 Nofed.

14· PII Callout O/~fance$ l-f, ond Rf. drs from Con.-:.
5rnlcftorr €. Unle'66 Ofh~rw/~e Noted.

I~. All Tre66 , Bushes 1 417t7 rences In:5/(Je the KIwi
WhJc.h Interfere /lid/! Con5trl.lch'>n wtll be Re­
moved Unltf,ss Othenlll~e Ncldd. No !3vrnl/'U/J
Mil 8e fermdfed.

DIBBLE e. ASSOCIATE$
Consulting EngIneers .

362.5 N.16th Slreel·Phoe.nll: ATizona 850J6. Tel. 60?,264-6149

FLOOD CONTROL DISTRICT of MARICOPA CO.
33~5 west Durango Street· PhoellIX An%OM 85009 .Tel.6Q2-262-150/

D~~;, AGUA FRIA RIVER
D'~~~'" CHANNEL IMPROVEMENTS
,..,•.u, HO FREEWAY TO THOMAS ROAD

KMD Ree(>m.... tId.d-
Oat, ._

5/3'/85 ---- --- I cl..r !".;""~••,,f ...".q.,

GENERAL

TI7~ MIX Ot:$/g/l Ke9r..Jlremenf~ for SOI/
Cement 8ant ProtecfJon Shall be 6uch
ThaI tI ha5 0 c.ompreS;5lve Strength of
7bOpsI of the End of Seven (7) [Jays, Plus
on 4dddIO/,14! Z % Cement Added Ie the D891!J11
MIX TOr erosIon /AiJro$lon Reslslonee.*,

Z. The Contractor Sho/I Incorporate the In sffu
Sod Aggregote from fhe ProJect Slfe mfo the
Sod Cemenf M/~fllre.

OptImum 501/ A99r~9tJfe Gradahon

~heve SIze Percent 'p05SJn9 (f)ry WelflJl)
I-lit' '!!8-IOO
No.4 ';;0-~. c.'> .•,'5

No. ZOO 5 - 15 '

!J. Water ::1114';1 be Clear end Free. From..ln./urlou5
Amounts of.OI1, Ac/(I A/kolJ I Orgonlc Moller,
or other PeleferJou$ :7ups lances.

'" 5.. :7peclqf fJr;vislo/7$ Tor :7frengfh
!?e9lJ1remen~:J' for iJr<>de Conlrol Sfr"cfure-
qnd rower frcftu."lJon. ,

4. Port/and Cement ~h(J11 be Type II L.ow Alktlh
and Camp/.)' wtfh the utes! :7?ecITJco!Jons
for .Parfl4nd Cement (A51M CI;:;O,CS/lIi-5,
ar AI/SJ.lrj5' "'(85). Fly Ii.;, May be U.e44t
the 0l'fJon of the Controcfor. ,q }.lox/mum of
Fifteen (15) Perc~ntof the 10To/ We'.!!;'f of
Cement Moy ht: Rep/ac.ed wdh Fly A$h, In

Accordance wdh fhs Re91.11remenf6 Noled In

the. Confro&f opec/o/ Prov/!Hons.

fl. Oatum - 8. t. >n H f.I. a f Me OOwe11 Rei.
N 1-1J, 5t!cflol7 ? ; flev. 982./2'

(p. The Contrtu:for Sh4// Keep 5uJfoh/e Equlpmenf
on Hqnd Qt the dob 51/e for Mall1foNlIng [Jus!
Control and .7hol/ Control DUdl "g Olr8,efed by
the Engineer. The. U$8 of Drawly Flow :Jproy
8,fJr$ qntl 5/,/4S;' ?!4fe~ Wt// Not pe Fermrlled.

1. O/${JO$o/ of Wo~te Materlol (l7roJufl Concrete ~
Orga/1l& Maler/ol, £10.) $114// /Jc thp j(~~fOI7~/­
btl,fy of fhe Conf,.qcfor.

8. A .Perm>f l"u84 by M C.lifl 5ha/r be
~B9ulr8d ro; All Work In fne CctJnfy
Ii"ght of Way.

l,0fjO

4,480

Tala I 6,0&0
1>.s· BVILT 4."179

( e,y.)

1000
754 AS -)YJIL.T

"' "'No d,re,cf foyment wII/ be made for
fIJI m"4tena/ wJfhm IIi&' the 4':]ua FoCI
fIver ChannBI) ~pol/ar8qS,Or the m4n~

dafary offsde areo olong the wesf
levee 611 McDowell Rood, QS I!ld/(~ated

on fhlt f!an~ and Cross secflons. The
(;O,f of th" fl/I malenal /5 being COn­
sIt/erect 4s mc/denral and I/le/tlded In

the COST of c-hannel excawdlon.

INS TA LL PIPE t HEADWALL (L,U
:... ';'}\. q 1~'OJ"" \\;(S T ~'LO",hl U~~E

f.D\;ElJ PEE. C,::'. ':'.':'5

GRAVn FILTER BLANKET (C.Y.)

REMOVE a RESET FENCl:. SIGNS.
a BASI:S (L.S.)

/lIang North 5/(18 of J. 10

4- pe9111red (A~~" i3iJIV"!"')

.:JiJ:l'ffffiff.E'f'fC~~~~i!=-

~ ;:"E:"c";:-ED PER c.o. *7

PER Ar,u ~I

i,7-~ "::-:~~.,

DRIVING PILES (L.S.)

;:,.~(".

70,Q5'.J

G4,~

fl':; ,?7~M\

~~PF.f.(ill>(j"'1

::.: 85 "'M',) :R:E;/:/Ytf!!:Q'$(.C-U":G=S-:r:oE:E:t:=(:l=B:;:J=.-r;~..J=
Z", ,",15

2.,028 -tft%:~ DEl...~TE\) PER \...0.:tI.7

tJ.OtJO

7,01>4

17,180

I,?O
IfJl,:fi.7J:EJ:.PUZ !\l;i)~\ZI4,d;6 i:f-"5-8Sj i27 I\S~8',)tL'T

2,100 GI:OTEXTlLI: FILTER FABRIC (S. Yo)

ff-!T~~
IIZ'm

8,700

11,500

Z9,000

G5,ZoO

2;:;7,407

2G7,;;;zm
8i,[)

"1 (,'/. 8[;15"

; I::; ::, i~; ,

DUMPI:D RIPRAP
iotPO,fff- F~-~~~~~5fl_ /0 !3r1dge

1!7 5,480 Tower PrOTectIon
11,800

04,&,,0

101,97&

99,2/0

Tof,,1

Total

Ai). e,Vil.T

AS MI.~!Jh.·T

~.s-a!)ttT

A~- ($VILT

J.'l.s-e.~HlT

C.O.,;I,"·9

('ee ;< - Sechon,)

U$e 4'b9, ZOO / 101"01 Cf.?7'1,EEiE
liS

ASMB\,!iLT :~7.'E-,t'17

/17 "19. 8&

fa 1139' 70.09. INCL'.

to 189.' 70.09

to /8/tOO

to 1- /0 DI versIon Channel

5ta. /lJ7"00

FILL IC.Y.) (N.P.I.) "* "*
:7ta.9Z'7/.90 to //7"11.80 (5ee X'Gecf!ons)

51". 117' 11. 8e;,

Mandafory Off"te !'ireo (:3ee :3heet II)

Sfa.II7'I9.8&

1-10 Olverslon Channel

J - 10 D'ver.lOn Channel

EXCAVATION (C.y.)

fda. 9'b t/7. 9{P ta

us'eZ0>7,~=/

.,\:A:·t:;j f,;:::';~ ;. ",'. ~~.

U9/J 04,~ /

EMBANKMENT (e.y.)

Sfa. 95' 17.9& fa 117' 19. 50>

Me Do well Rd.

5fo. '11>"7.90 fa 117f/9.8&

fHa. 1/7, 19 .IJG> to /89' 70. 09

I p /0 DIverSIon Channel

5helf of 1· 10 8rt4ge

Tower Pro/eelton

Grade Conlroj 9fruclures

McDowell Rd. fo 1·10 DIVerSIon Cho'7nel
L./)\AI i="LOW ('i4A~~N.EL. t;.. ..I.(AVATION iNCLD. CO.it8

Use I, OIJ'b, ZOO / Toto I U)IJ!',~

SOIL CI:MENT (C.Y.)

FlY AS 4 CT 0 N$ )

CEMI:NT (TONS)

Sfo. 9~ t 17.90 fo 1/7,. 19. 8&

fjfC/. 117'19.8G> to IMt-70.0C?

1-10 a'verSlon CholJnel

(Jhdlf .1 I· /0 Endge

Tower ,ProfecfJon

Gr"de C.onfrol Sfruefures

2·
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PROJECT OVERVIEW
FOR SLA REACH

"AS-BUllT DRAWING"
JHEREBYcsm~y THAT TIiE "AS-OOllTQAAWlHG"
MEASUREMENTS ~S/-I()\'\JN I-IEREONWERE MADE
UNDER f6'i SUPERlUSIOM 41110 ARE CORRECT TO
THE eESTOf M" I<OOW..WGE AND BEJ;.IEf.

/f/~jf!?~~

,······ .. ····,).1-/1..:·/:.-7· /Ij.{). /3" - ······-···········~I

AC~~ge~~:d' fU;g£J 5'13'\)'" f':"n;~?z;f
~;~~Ooj!.~;y ~~!t?~.1'g,1'1;~7!/i,~1'
L ... i.J26i1!tJ!; ~,~·l.::'C'· L ="4~ 4'1~1.% L.::t936.69'

CURVE DATA

A~~f;:45"
R '" 3928.88'
T: 858.88'
L '" /691.15'

WEI Cur"" No)
!J. " 24" 39' 45"
I? = /936.70'
r :423.38'
L ~833£4'

¥d;'/::~;'~~~ E{'-; I~:::; %%19 hC~':;~/:l4jO
R =3f9,?04' R =~'1l310 ..~,(; R=6992.87"

~ :~~Z~, r;=::t~~~:~~ 1-/0 CHANN£L [ ; $%gffb-'
tl ,;,r2$t>%~l}4" Fi.'= ~~:V!J;s¥$l7i 6C:'jr;..!&;~ s·."·'~'h," fup:;.o~'&!}'

~ ;=~,~~~;~~, ~ :%11f:: f;='~3ir~~~:' r~~r~;'
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MEASUREMENTS AS SHOWN HEfiEONWERE MADE
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"AS-BUllT DRAWING"
'HEREBY CERTIFY "THAT TIE NAS-Btm.T ORAWINGN
MCAsUREMEN}"SA$SHOWN H£REONWERE MADE
UNDER MY SUPERVISION AND lIRE CORRECT TO
THE BEST OF M'I' KNOWLEDGE AND BEUEF.

,'~~ /New Channel Flow Line_L _
"

"" ,,:,

SCale: I" ~ 100'

MATERIALS

f

SECTION A-A
N.T.s.

",,',

~f!<> I'Ws <1---'\ -- . ~~
: .-, >, - i ~~

">i

Porlland Cement Sholl Comp~ with the Latest Specifications
for Pofflond Cemenf (ASTM C150, CSA A-5, Of AASHTO M85J
Of Blended HydfOU(ic Cemenl (ASTM C595, Of AASHTO M240J,
Excluding Slag Cement 'TYpes S and SA, far the ljpe Specified.
Fly Ash May be Used 01 the Option of the Con/raclor. A
Maximum 01 Fifteen- (15) Percent of Ihe Total Weight of ClJmenf
May De Replaced with Fly Ash, In Accordance wi/h the Require­
ments Noted in the Controct Special Provisions.

2. Wofer Shall be Cleor and Free from Injurious Amounts of
Oi/, Acid Alkoli, Organic Maller, or other Deleterious Substances.

.J. The Contractor Sho/I Incorporate the In sllu Soil Aggregate
from the Project Site into the Soil Cement Mixture.

Optimum Soil Aggregate Gradotion
~ Percent Passing (Orr Weight)

1-1/211 98-100
No. 4 60-5lf)FC(5, Pi.l. '.0•• )

No. 200 5-15
4. The Mix Design Requirements for Soil Cement Tower Pl'Otecfion

Sholl be Such That It has 0 Compressive Strength of
I,OOOpsi at the end of Seyen (7) Days, Plus on Add/tional
2 % Cement Added to the Design Mix for Eros/on/Abrasion
Resistance.

/
';

'9' '

/0 _ Exisl, Channel FIO:_Line

- ------ Elev.B --L:----'::J SJfF. w.s. __
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NOTE: For T~ No. 90 a 95
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:;,:;:i?TOWER

E1.M'.
SCCT/e: /" ~50'

(Detail Drawn for Tower No. 97)
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&Jg
'" '6'25'28"
R .0353.84'
T z468.84'
L '936.69'

9r:7~

•
NO"25'19"£

~_._-

~911Z.5 ..j

IiJl.ll
b. ~4°03'37"
R '7052,69'
r z 250.00'
L • 499.79'

RAO// 8 OESCRIPTION

\\

~990.6

CURVE OATA

fi!!JQ
~ 4"15'47/1
= 6992117'
: 260.27'
• 520.30'

fi/ ~ 32', tbp Rear Face of So/I Cement
R2 ~ 4/', lOp Front Face of Soli Cement

. R3 z 50,5', New Channel Flow LIne
"\ R4 ~ 66.5', Toe of So/I Cement

\\
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I
I
I
I

-New lInlMod Dirt Cllonnol

rWR. . TWR PROT. 'fIER EL' NEW C~ SRI: 'TDPOFNEW f>~E:.l
NQ BRa \ FLOW UN£ W.SEL. PROr £L. .. i
59 N.1I<?37~7''E.11004.(/ 9B9.2 1000.5 10!?!!4- .;.Q.9.t):~'I'
60 N.11!'37'47"£. IOOW 987.0 998,3 998.3 '1',5" -

61 N.1I"37'47"£. 91J..tl.0 985.0 996.3 996.3 .~~j}~~SOIi'Cement-
88 N.1I:37~7':- N.~ 987.8 999./ 988.1 ~:~'~H
B9 Mil '37"47£. 89m 986.0 997.2 997.2 't'i ."'.~

94 ~.5'39'£I 186.~ 976.0 987.6 987.6 'HI4~

96 N.40"25'39"£. IsaiaS. 973.6 983.0 983.0 ,&O,~ J
97 N.15°39'45"£. 979.03 .. 97L0 9BO.B 980B ..i.?~.!J

~

A'~~ '"R .ttIj(JB§,-&fJ! R
T ~:25ecee! r
L ~~t L

'eo----I EJ77000

\
'",..,'ti1 ' "",,-,,,i/ _....~.._'''_

d~~~~fort-t{¥fo"!nJf;~l!'1f/F!to---_
. 5.94'Rt. t1~t. Rio :pp.e. Sto.Of-OOCo!1str. If, p.ac. EKIst. g;

~~~Li. Cons/r. € P.{.

Remove iiiidResef 33301L.F onNew
Slope 20d from Median 1f,
A.aar. SId. C-I2.ZQ

Mer!. ~ Stu. 6904 + 16.37 = 431.52'Lt.
Nortl1 C P.I.

Remove Exist. Wiro nod ck Rlpra;

Exisling 5 Wire Fence

J
£..~.I.S,5()Q !

I
Mod. L stu. SD99 -i 06.1$

ft~5~;'_.:6g~a:';};sf;Cf~~6~~:J/.

NoJ9' I
. Bosl$ of' "As Bullf"MJp: £ Stationing
Derived from' Coordlnufef hy Survoy ot
tl10 W(Jst Llh8 01 SeCtl012,
Said Coordinates beinr;; N 894322,277;

£ 37079£964,
SaidMed. It Stu. boinr;; 841144.58
Med. tl. Deurlng ~ S 89"20'15"£

Ii
r?
16

P.T. Cons/r. f Sfa. 10.,. zd,2!

*/-10 ~~':~t"Mea f 1,0.-:-897+/.5.38

as required 10-"-Now -Ciiii§.~'truction.
$alyqge Roci(. Res(Jt a Tt'6 10 Now
Construction. Construct w 18'x 30'
Soil Cem(Jnl Key Wifl1 Ve ficol Sldo$
and Bock wllh 2'1 Fron' iSlope fo
Motc/J EXi$t. Rlprop. '

I;'~:::;/~i/jfj:t:-n-:~ilt~ts
Access Ramp. see SI1"e! O. -8' for Dotoi/~

~/opeR'onfSldeof 2:1 f~ mofcl1 ex/sl.
f?iprop. Slope bock SidO~1 6;1 for
(u;cess. Key sIdes fo b" rHeal. Grode
Irom fOp of Key to exist, 70e Down and
(e-(Jsfabllsh Wire Tied !foci R/prap. 10
!~.rf.{Qg-ey.. Soe SlJeel N1. 6 for DetaIls.

~Ql,IATION: , I
I-IO "AS Built" Med. f eO.T. Sto.6}/09
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AGUA FRIA RIVER IMPROVEMENTS

1-10 to McDowell Ro<Id
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See Cross Seclions, Sheets /7 /hrou()h 48
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"0oc;::;:H-t--;;I.,Y :'~IIu;,,%rsedions
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6 ~btNs R,(W",d
On EtlcJI $of"T Rack,
EfWrtlfyspac~.

12"0C:

EXISTING
CONCRETE
LINED
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z.Q1i.

PROFILE CP-5
;y.n

-TOP OF LINED OITCH

NEW ~"'OTCRETE LINED DITCH-MATCH TO
cXISrlNG L.INED DITCH

-------

SECTION e.-e.

SAFE1'!' RACK DETAIL
N.T.S,

11#4 8or$---lI~

Inlid,Foc.
ofP,';w

II~W ~oA/CKrrr ~I

LIAI£O DIT~H WAS t'#N-

sr~lJ~ rrD J!l Y (JTNO~'$

~----

~~P'VIGUPOO~_ =[S~
1/2" PREFORMED BITUMINOUS \.. PLAN CP ~~ &
,rXPANS/ON .JOWT roll LE"R\ C£IJRfS 'UCI< cur N. . NOTe:HOIUZONTAL AlJ6NMENf/5lCf'E OF
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NOTE. S"1I6" A "'l.i~WF CENTERtO
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SLOPE FROM EXISTING DITCH TO
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d4,~'
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!.,'t',;.,] •.•.• j ·~...c·_. I"Jll~'~

I .j,·i<"fICl0'2T4-.1-114 147 [J.il-;'"'

4-7% I 7"6 3'-7

----l
4 '. 7~/a?'·O7' 0

_. ----±LZ.~ __

IS' (TYfl)

--T--- --- ------

W B_ Co",tc- W I
.!

I

242

2~:::l

__~__ L:.L_L__7_'Q I! 7'0 -l--.2:Q....----l--

----.--1----------

7'278 ?'o("

/' h." Bituminous Jt. filililr (T'1P)
I Noll to concr~k

49'-3%

--\-=~~ROUT PAD DeTAil ------- ------ - - ---·----~l_--~ \.
5h+.'-L9f~_ \ \

\
. ~

\ • I ?'O(Ty"), S'-gi'<- q'-7·/~ - G'-O'/a 7'-4l{, \ \0

'i:s:::+=::::::t======t======;:='=u~--~. - '0) ---- ~\ __~-_F-L I~T-----1 -~==i \ \\
: ~ '1\ 1- fK\-T;;;r+-\j\\ i'fhr\"l"'\" - --'i\'~--!\' 1"__'\'" -~\' c

G,rdo,'a I G"d,,"1 I \~I3:'deN; i \.s~G'd.'·5 I ~G''".?41 \~G,,-d.''31 \?~G,rde"2 I \-.JI'::G;'d""

-t c

EI,I
r-

rl 'l4B_OO(Typ)

'5,2'-O(TVp) ,/.,

"---J

19

J

r '5 (1'-0 ".,:" I.Pjr,p,,
1

.H.QlL
rcr SEcrIO"J f.l~.A,SECT 0"'-1 6-9 ~'ld

SECTION C-C .9.0 5ht.1.Lcf:±2.,

I~-'

PLAN-ABurMENT CAP

-'\_.--

--U

-t-C> A S/e"'ll 2~O Thp~ded
I ~moo+h -ad (ryp~--""

~~~ =r~~~~~~~;:::::;:====-=====---l-­---._.. _. -=:-~~~~
(IA ~~~-::---:~~-:- ~EI7-- ~-~:::::) ~B:::~-'::~ ~ic;.-t .. --: -
)f f'Tll'iatt. -~---.~-~ (
(~; , To J tJ:Qj(llj/)'ap, -------- --- , ,
'13--. I--r- I - --:.' -.-- _' 1 _ - I .1 I IJ<;.

I EI,C I liJ 9
"'1 II J~P I le"-,,, ~ r<,'i.f~ 1: 9 '~ '6,.,,,,,.--' ,I -~-I(I; - ·_5''',oodS"N01[~'5nl.~of~.J

18*'....." 1-7 ,,-?' lOs ail"'''·:)-.QI!!9llP•• 'Z''m.. ,~~~,<;""'5'<) ~'7"f? ~R!<[.G~'5_0.,!"1 W§.~.!.!..~~~~O';;;-P'~j;·';; 0
'
i.l.,.l lb,sC'!f3 '5 QJJc.'l- soji?lt~"'6-1W'I"'G3 "5'O]~? I,'? ~'f"'l4"·. 0 '5 @Ooubl. hoop"'p<>C'''9

---'==t=i= ~or5pll:'r.det4;jsn .. t'SPLlCE: - - ~'G-·II(To ) 6 ~ :\ lS·]Ic""I(SceNOH 1
,,-' 0IAGRAM9ht-'lloP~,_, -'l. YP B +---~------,- ~ B "A' 5ill8 f42) ~>j'---T-

3-0d.. cd.(ry 19'-10 [Column 19'-10 I 19'-6' _.0 -' 'I
. - 1 --::.J-l--'

I

II,
:1

!

:":!



• • •
EHRENBERG - PHOf:NIX HWY
AGUA FRIA i=lIVER BRIDGES
MARl COPA COUNTY

r~t.r"··.1 .'.".'00- r~'I':'\'1,,1 "'''''1
LCI"'~j T-IO-? (4.i 125 1411"''''''1

TOP OF GRDUT PAD ELfVATI~N5

Q fr.1 S1d8. 33 EI.6 987 b5

~ EI.2 ~8 20 EI.7 987. 55

~ £::3_ 9&5 07 [:1.8 987 42
Vl EI.4 9~7. 94 EI.9 907 ,9

"....., E:/. j 9tJ7. (j/

HI 387. 4:) tl.6 988.13

~ EI.' 987 57 ,1.7 988.26
2 H3 987. 71 £1.8 9&9.40

~1~4 987. 85 f:1.9 988.5.
"EI.> 987,;}

'~TC ARIZONA OEl'ARTMEN'T OFTRA"'~PORTAT10N
Hl0H ....... VS l)lVISION

·76 STRUCTURES SE,:,CT;-.'c.::0.:.N'-_lf
S~

:sn
7J

20 0,42

(See GROUT iJ'U) Of TAIL

I 5hi. 1.Lol£
I

wr;si. ~·"'---N.=
\
\
\

P.LAN.- ABUT. CAP

E L E- VA T I 0"1 CAP AND SUPERSTRUCTURE
~.B.showr1, WB. ",milo, exc.ept Jor slope.

lookin& Ahead or. station

\
'(r.f: StrvcTure

\

\. ".~'t1'P
\

\i''OJ

I,-E.l3. Cor-sf. ;:

\
\
\
\

i A 10

<9€IZ1:

~A

7'-c"

:li.CHEIZY

~ ~
'!l"" t·O· r'5 (I'a' m'>. lap !yp)

threaded
I smoofh ,od(typ)

r
'-j:==-.1=====rt~~;;'=T"-=:=:9:_~:9=:l:~j 1, B

For spNee de/ail.. I --
see 5PlICE 01 AGRAIA " ,. i'-'~ [U I W ~ ':-~-'--. ",.:'" ::::::;;1 ,-•~",.. ~" ',')

, " _" , __' 'w.'" -""-"*5<! 12~. -1'~ 2-liJ ..;1 If $pUee "$ r'!quinJd lor"

o

.__ - ~ U",'"~~, '"
Splice 1:2J2"9 ,ori. ai rn;.j~ ;..a~~ . •

, "" OJ" " • .; ,k,_ -,! I. . ,or... ar ~ oil/lienor ccA :!>IIJ:n~e~ur-- fl. 94d.OO Crypi

. .·..d~~:,~~. ~ < r .
';:::==".-L-____ 'fCT ' .. A,• • LTJCN '-F 'nd" ION C-C -,ee Shl. ..fL of ~.

1"\__________C

7:iLJyL-.

ryp)b====~~~~:==r==:~E~=r-=~=+(-OO\~~\= -\I---"-t-- -;

0, - -- rt-.c:'L§.':9c ~ _. --,' .~ . '. ± \ I '. .•
--==1---- Ilt3" \\ ' , 3~ j\;:. r , \~~Gdo/'7 r'tG.--J.,-'3 '\-~Grd,r.,~~ '" , .' \ w" .,r;., ... " \, I" " r n,.."'"," -~ '. , \ -"'k-"'C::-"..'der 4. :." ':~"7'0' \ 7'-0' 7·-0 ~. I" EASTBOUND YlE5TBOUN~-~ ,'-- , 1 ' ,-., -- 1\ ""'", " C'" ' rH' _" H' ~,."" ,-,' ~-- ,,-- -" :,L_, .L-," __ H,. 00' ~ ". _ '"~ --r- ----5~~_:L £I.e 985. /I EI.C~. 42

-- .. - .-----.- ----------- - - EI. 0 984.113 EI. D 984 72
I- --- ------,,- H' "'" ,,' ",.

EI. F 36'1. Z7 EI F 985. 32

'0'

~

Ilelele!e

J"./!'l /?,;.o·



/

~I
1:

'i T·IO·Z

Il.B,g'·'l

f~~ ..,,,,,", I~fl:>'~::;;::;:;],.... (I

(''''Ii1
1.._

SPIRAL NOTES,

5pirol~ sha.fl be cold dr<'5wn aleel Wlf! contOrrro;no
to cu.rcrd AASHTQ Spec M,92. -

5piral spl.ces shalt he and·orc:d with a 1'95' hooK
around one or HIe VI!r1 ,co.l ba.r~ aJ"ld 5h~lr lap a.
mi.,imwl1 d;!5~/'lnce of nne I-,,.,.Jf turn.

The ~nd~ of' thE' sPira.l~ shall be anchored with
a. 65~ hool,l, around one err the veriical bar~.

Spira.l re.rrforcerren+ 5hall exte.nd f'rom the top
crf f'oo+inQ reinf'o"'r.emen-f to +he boHom of c.ap
r"ll"f'o"cE'~menf .

(
"4' Thick pr!.fofrr-e.d ta.br:crd
under f'ull ...... ,d+h ~nd leng+1l l"I

\ p,ld htori'lg .'5urfdCe c:n'v.

\r- ,._4 ..1••• __ -------,

I 'I \1'(Tvp fOr end a.nd edge. , : .
or girdor flange..)_. . ~_~_ .. J\ ,l

~' -:4-.' ':', ~. I -~~----_._. : ~ :u

~-~Ir1Z4t-===-~1

I" .J Llr,

secTION B"B

'",

FOr Barn'er Re;nf. !>l!f'!.

sht:!.Q.of'R.

Consh. jt.

'JL /5~1'2.'

~ 1- ~
? I 1 .~
5' ~ '!'~, '"
.;, I ,.'

'~I __. =1"" -, ~ ~
''''~ E

~ I~ II .'; <.0
I;J""~ la , SO 11)

'" Q) lLJ~_ , , " I I;•.._~ - --"5t!:12 7:1

4·r~
I il_.

"

B<li

B <It £ B'g "'-,_,

.liQ.I.L
Len and Right I~ wifh respect
+0 ahead .!'I+ationtng.

TYPICAL WIN6WALL ELEVATION

(p (uf' smooth oar~ 10'.0 _
See ~IEW ~-=-~ for c 'I
1000ohon. ~ -......r Slope -+0 9r~de

~ff~
,<;>Ia E~vation A

-~ ~ rs;;T;:::5::".::"-:::b1:.:.'-=~:;-----_...L_--;---t----
~ , .

'~ t r'" :
~ ~ Con~lr, j 1 ~'"
::1l "~ i1
.~ -g I :

] L.~vQI .,~~...., ------------.i-~
\ : ,
) ,

-' 51912·.spac~d to
cIcGrgirdl"r.s.

Abut'2EBtWB
(Ed F'ooting.)

Abut.', EB ~ WB (Tnl fbot;n •
Abut 01 t (Sf WB T,Ail footings

Jt,

,'"
'5@12";r-

-(", I ...

'i=l~ '5@Q"b.tw••n

gird!(s,·O

2',a

• EB' WB
( '"'Abut" ~ EB'\ WB'9 ·Abut.

~I

">:!
~I

I
.~

L
I -,pO I 4."0
I 4"6 I 1:'6 ,..'

S[CTION A'A

l1RtNBERG' PHOENIX HWY
AGUA' FRIA RIVER BRIDGES
MARICOPA COUNTY

4'II'I?I'",,·,.:21

o•• ~

Oll'G_ J ~'7"

~ ~t ~,
JJ .... 6·

n

'...!!eer;," J
To .~

t~: "~\

d~
'~:,T -+-'

\\\ ~\~
\ ".Z',O

C-c

'.5 \~
'5 r

SECTION

'3
B-B

-:::lll Colum"I

i.lelelele



• • •

(lvp)

·'geIZ·

~z"p Splrol @
3)!~ pd~h ((Vp·)

..--For ~plice de/ods
see SPlICE D/4GQAM
5hlJ!Loj-1.L

SECTION A - A

I ""t~ 1.·... 1 ~·O'"c ...,. _I"'JI!:J;Sl'ftr·~

·n

I • I···.., 1-10~.~.........(~44!!.)iliI217114~/~T."i;'
t.{j' . ID:2:D.•

'6 fl2' ':?O . ~"~1 ~T'j/ri:;~;;JbelweenJ~
/1 /1' chom' ('-r" ,er 'liP)

I.

~r

\ ',;; ;"~1 "f<T' ]L:.:" • "; ..... .
",QJE L

For SECTION 8· 8 s," Shl~ 01 .sL

\.--It Gird.r "9(Aheadj

_i..L-z .

bar5 (tvo)

.. 5@ IZ~

~.~....:"g 8 I?'

\. .
-'t---~ Glr;;'£,~ --6 - -<(Gj,:Je' '7

J. 'liN -,

22 _~ 42 1~~9~~1OY,.q w.i 16,),

'''l.~ -----1 ---' I '--ell

r-- "
~, 4'-0'

7'·0.:

17': .i'

-P..hA.tL....

6t'- 4'

+-A
ELEVATION AT ~ PIER

(Looking Ah~od on 5rorior.)

7:0' __-+__.

\
~ GIrder -t;, ...._.¢ GIrder ..S

·t.B. Consfr. It

G,rd'J.- -3

_____, IT' 7' I

'"",

EHRENBERG ~ PJ.10ENIX HWY.
AGUA FRIA RIVER BRIDGES
MARICOPA COUNTY

lele

III

!III
I
,I

::r .It:> I.J'" o"V"l



69§'/C {or
In/en:;" F!9-~

J!:ol.Flg,L
f;xt Ftg~.

~· .. !8 GIZ" lor
C:Jf1enor Ftgs

if, Sp"ol ~
31o"pilch (iI/elI

. For splj-;e dPfr1ils
see SPLICE WAGRAM
S/,+ c~.ofR.

-rJ:t:1e r

r'
.~L_-:U---- /6- -1/ bars ~f!lP)

'l
I

~l':l'}l?!Yf~~J

SECTION A-A,

I 4', 6' I a',o'
f..- 4",0" I 4"0'

l ~-~-"C,... ,;jj-- --P"~J~t.\L".";~·]

[ • 1"':'[1-'0" "Td4) IZ81471." 11\ ,
9 !A>

,I'~' '6' ~7'" bel...n
q;

=j@ I,~ ~D -..1 ~ ::1/ 9IrdC.-S IJlDl

-If chamler (fyp.)

~JOTE '
forSEcrlON 8-8 see Sht, ~:Jf£

J.

'>A
LU5~

--etGmier -r-JO
~'5:J~k:

23~. 4Z

,i.B',-

(Ex<

"-.""",, "12"

-r-/'S ~ Ie"
I( ,.-fl, 948, OC!_

(Typ.)

, ..,- <& IGird~r --9
\' I I(:\hood j

(' -? ,';1/7:;.- rod
(Rocic)

;.- tl Gurler #CJ

'\ :4r eod)

~::- ..~! IZ'
/,

____-.l9~:,_'.L",__ ,__

-16- ""/I 0'1,5 (typ)

._~ Col

~", 4%_'__ _ ,,- ~
, .. , ..... ~'.2.-Q +. ~ ..~ 7·_5~ _* _ ~h

t-

\--<l

.:-":.:,::

.,
I

\ I

7"0'

PLAN

\
\(~-<Z GI,.dlJr ~ 5

16',/1'

(loo~ing A.head on Siori:J,,)

LI J I L'1lII 4"Q'l a,::~:0 ",--,';', I,'

.L:A "-" Fig
ELEVATION AT I(; PieR

'~6 eo {oce

\/--~ (j".der '4

--1---

'-pfdia
C;' jfjp;

I~ 7"

\
\ .... _,z. Gi,.de:r ".5

(5 !loa. ~ Ic' mo,
~~

2· r!li "5
-Typ. befv./een column, I. .::Y--_

16'-/1' __-+-+,''~I I ----.... ,

EHRENBERG - PHOENIX HWY:
AGUA FRIA RIVEI'< BRIDGES
MARICOPA COUNTY

E'0\ -- ~~\ "~\
'\0 '" -,- \, I·nE i~,j.

I 5' , 2 '\.-_,,.. (j"der 2;-. \ G'rder Itl <'",-0: /

i!€lsJ6Te

IiI
Ii



•
--

• •

"91i1l

~ Pier

__/6· W /I oor5
(/Yo.)

"II~-For 'pl'cG delo';,I til see sPLICE DIAGIiA'I
, 5hl~of~

:~

>·t. ~\ r 1f'~~homler(typJ

,.=ffimf·.::::>-9- "/I
:------6
1-:=:"'--9- ./1

J?'~ Spir~1 e
.3 ~- pdch (Iyp.)

[~-:.;.I"·"[ ••...c· ... 1....elZ.If"r'4\r--••~
1 • E.''''3l-10-?(44)IZ914714.".~~1 rt

?~> ~~~
'*j elZ' .'PO 3'-6' /79fl~/afw.~"

"" - ~- girders

SECTION A, A

1p.o~~!~·;~~!&j:',-j .;
....t!QIL • . .-... -_.. -

>or SECTION B'S see SM..1§...of...E...

irder~IO

__ fl. 948 00 (?i/klL

- 5 .... 1""·/1 co"r-. (See
NonE -A 5hf.J§. oi4S.)

24 .. 4Z

H---\!-\-\--~ . .r-~ P;er

~

, .!~·,5- .

PLAN

i A
Level OW) fl. 991. 01

lookin9 Ahead on Si>lion

~~ "" I ""

ELEVATION. AT q; PIER

\

'~ Con.I, q;

!I~j_- __ .______ 63'-<'J~ ~+- -1L.4~."-.=-==-_=-·
!i'-IOla' ",104- 7~O' I' ,',0' I 7"0'", I' Z:O'----1.--.1-' -- I ,-L-C-', 1- (( ,

·~G"der·.3 v-;-<tG,rder"'4 \~<tG;rder"'.5 \~ItG"der-61
~ l, . ~\ L51!B GROUT PAO~ I

I \ L..J-: 9. _ I " ,- Q \C'I" 6 I \,6 -6 I \ '(DHA/l '51->1 ..
"-'-:-, , I , ~ of..sL.

'·6ifiT7i·
eo. .5,

q; Cird" -I'n', \. "~<tGlroer 72 .~q; Girder 'r~~':'t Girder -4(lXxk, typ.) '1..-
.' --.j~
~ d··zld· i d'-Z~' I I'-ar;"

0," RoN BERG - P~OENIX I·./WY.·
AGUA FRIA RIVEI'< 81'<IDGES
MAI'<ICOPA COUNTY

III
!I

r1181@I~e'

!I



\;..

\'\;>

16 -"/I bars (iyp.)

.. - fi Pier

.1.-.

,"<\,

'~I ~"=-;'.9
" Im-J-ll+I- --'9~49

'-~:..=>-

1..:....,;,,]"··'1 •••"c·.... [ ....y'lto-'\cllll.·-·-~~c·; 1·····1 I-IO, Z (4'4) [30 1471"'!"'~J

i·~· . ]"~_-
·5€12':'PD ':/-6' I /-''7IJ/(berween .-;-

r... ~K 1/ 9lrd~rs l,,{)

,// -I!?'chom/er(lw)

~ Pier

,\
\' -<I; G,'der '7

PLAN

59'. 'I' '~'''B, OJnsfr. <t

G/~li!Jr ~~ \-_. If Girder"6\let Gtrd'Y~4

36'·1/18' + 22"4ie'
... ' ~ , " -

. /,0 , 7·0 , 7',q: 7'-0', 7eg: 7"0'.

1 "r 9 I ~. ,,' I
'See GROUT PArr ' .. \ ' ~W~· '.DET41lSSht, '1<Gtrder 4 "/11''tGord,r"'5 'tr3"'i<r.6\t.. tGi"dcr"7

.l.§..o!t-!!-?-. , . \ ' 'I \ ' I, \

1'-0 I • 0 )'. O'

q; Girder ... '
(Ahood, tvPJ

H-IRENBERG - Pf-iOENIX f-iWY
AGUA FRIA RIVER BRIDGES
MARICOPA COUNTY

E~*~f-EffM, . (-I" , , I . \

,<fi Girder ·/0QAl·\.·.... ot G,roer "c r-'rq G,rd,r'3!
(Bock typ) ,\ . L\ ., Z:-?i __ 5'·/oL _ £:lQ.~~

't!@/c' for
Etter/or I-fg5.

f:~1 ~j~;

>,,'. Sp,rol "
3?' pdch (ty!')

( "'.-, Ill"'! ~p)ill*......:&: ,I,;"::t=.;; :.:;. r

-For splice de/ei/s
see spua DIAGRAM
Sh/, Z8,a/...9L

_d-fCTION A - A

J!QIL
Jar SECTION B 'B see 51:1 .£§..o!..E.?

N~n ,~,?5 ,,. 42

~-

>.!.!~

~1'li~'U

,,::::~':; ~ 12'

r."5@12·

r== __ ~ __~..Lf/. D45,OO
(Typ)

! 12" I{ ._-+-I

'::L.

9- "9 -5~'9 ,ant (See
NJTE '8' Sh/,.1.Q.o/.il.,)

,-,-J;.LU<l.&.'?/

bars rlyp.!

-.At I-t.~.

~
'--

... ;:-
4 ,0' a',o' "-..."9 ~ 12'

16'·1"

ELEVATIQN AT <C PIER
Look.ing Ahead or 5tofior

_/R.::.lJ..:.

1,:eleIGie

!
Ii
I



• • •

["I Has
E..I Ftgs.

16 -'" bar.< (typ)

_. q:Plltr

4'· 6' I 4',6"
4~~--4-'.(j·

SEoCTION A-A

[!'" ,,~" ~l" Y',' '.1. _!...!".::..J....!.:.. ". I ~ •. ~ :.

--For splice dem'/J
S', SPLICE DIAGRA"i
shf,~o/.B,

NOTE,
ForSECTION 8·8 50. Shl ~ 0/...4i.

1'<J Splrol e
3~'p'lc; (tvp.)

'S@IZ'

I ;;;or. F ·~.. HO'~'ti' 4, l"'''n~1 ",·-1

"s ""~'

r==!~~ '9€ I~' {or
Tnferlor ;:'19:'

5- '9 coni (5.. I ==' I ~- ~8€1~' {or
NOTc ·s· 5h1..lQ.O!j"?.l! f.lerior Figs.

Typ.
fl,948 oo

0"1 "ll.IZOI'lA DEr"aTMeHT OF' Tll.AHSPORTATlON
.. • HIOHW" u: UIVISIOH

STRUCTURES SECTION

• AGUA FR~~AI'i13~g7B~IDGES ~\I
••' INTEGRAl PIER 0 TAILS E, ,w.

-'

j~~.LQ.'-_(2: _

._---

'91)1/2'

- (6- -fl /;,,.$

\ ......... :t G;,..:Jer 66

~A

'L1 .... i '-std.
II 4'.0'

<l StrucTure

E-LEVATION AT ~ P/EoR

If Girder --!l I r~ Girder'-5

I IL~J--q; Col

8"S},', 1J'.jL..4~_--I§~:..!1 I-!

TYPICAL PIER PLAN

c.B shown, w. B. 3imi/or e)(cepf for slope.
(l60ki"9 Ahead on SloIian)

Piers No, 5, .~. 6, 7.,9, 10. /1, 13, 14, 15, /7, 16, 19

3'-0 rita.
COl'. ',pi

6'·9'

EJ 3

'y-~ G,:--def #5

l
~

<ri~
..y~

~~

If/ ~ II"

'('--E.8. Un.<r.- 'f 59"4-' 'v-·~e, Co".I, t

.. ·-------,\H~~J:?-·I' ~.~=-.~.- "
.1..,2__...._ 7·0 \ lr_·_·L9.- ··T' -LQ~--i" 7-0__1"

.', .,1 , ~._
-2 ..... 1'"""' II _j' ~ • \' '.:-'

\1r-' "'00lruclvre \\lr
.1\1,

-l::Q.: _

\
\-~ ¢' G/,.der ",

EHRENBERG - PHOENIX WWY.
AGUA FRIA "rVER BRIDGES
MARICOPA COUNTY

!~
~
I",

11elelele

/.---

!J

<6 _ 42



"j 0'2

. In!' FI~~.
-rt)(r':'79~,

-/6-'It'llbar·<CTyp.)

4"';'
4'"-0"

----~ ...... ~ .. .,~

[~:''::'~J~~~:~2- .!

~9~?l2" {or
Inferior Ff~s.

~ I 1"!~"~12- lor'
Ex~tyljr ,e;l-g.<,

~~·f+
5ECTION A-A
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PROJECT PHOTOS
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Estrella_ParkwayTL19_LookingEast_Ramp_C.JPG
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Estrella_ParkwayTI_25_LookingWest_Ramp_B.JPG
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Bullard_WashPrivate_ConstructionNorth_oCI-1 0_04_Looking North_from_I-1 O.JPG
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Litchfield_RoadTI_08_LookingEast_Concrete_Channel_Ramp_C.JPG
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Dysart_RoadTI_02_LookingNorth_SouthSideJ-1 0_Future_Basin.JPG
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Dysart_RoadTL05_LookingWest_SouthSide_I-10_Future_Basin.JPG
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Dysart_RoadTI_25_LookingSouth_Basin_NorthSide_I-10.JPG
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Dysart_RoadTL28_LookingNorth_Ramp_A_Terminus.JPG
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Dysart_RoadTL29_LookingNorthwest_Ramp_A_Terminus.JPG

Dysart_RoadTI_30_LookingNorthwest_Ramp_A_Terminus.JPG
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Dysart_RoadTI_31_LookingNorthwest_Dysart_SD_Outlet_to_Basin.JPG
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Dysart_RoadTI_32_LookingSoutheast_at_Outlet_to_Basin.JPG
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APPENDIX L

JURISDICTIONAL WATER OF THE UNITED STATES
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APPENDIXM

FLOOD PLAIN MAPS
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Federal Eme-rgency Management Agency

Washington, D.C. 20472

OCT 17 2006

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

'The Honorable James M. Cavanaugh
Mayor, City of Goodyear
190 North Litchfield Road
Goodyear, AZ 85338

Dear Mayor Cavanaugh:

IN REPLY REFER TO:
Case NO.:' 06-09-B034P
Community Name: City ofGoodyear, AZ
Community No.: 040046

Effective Date of 0CT17 ')006
This Revision:· L;

•

The Flood Insurance Study report and Flood lnsurance Rate Map for your community have been revised by this
Letter ofMap Revision (LOMR). Please usc the enclosed annotated map panel(s) revised by this LOMR for
t100dplain management purposes and for all flood insurance policies and renewals issued in your community.

Additional documents are enclosed which provide illfonnation regarding this LOMR. Please see the List of
Enclosures below to detennine which documents are included. Other attachments specific to this request may be
included as referenced in the Detemlinatioll Document. If you have any questions regarding floodplain management
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the
Consultation Coordination Oflker for your community. If you have any technical questions regarding this LOMR,
please contact the Director, Federal Insurance and .tYlitigation Division of the Department ofHomeland Security's
Federal Emergency Management Agency (FEMA) in Oakland, California, at (510) 627-7175, or the FEMA Map
Assistance Center toll free at 1-877-336-2627 (1·877-FEMA MAP). Additional infonnation about the NFIP is

available on our \vebsite at http://www.fema,got,;!nf'ip.

Sincerely,

~e~/
Kevin C. Long, Proje(;t Engineer
Engineering Management Section
Mitigation Division

List ofEncloslues:
Letter of Map Revision Dctennination Document
Annotated Flood Insurance Rate Map
Annotated Flood Insurance Study Report

For: William R. Blanton Jr., CFM, Chief
Engineering Management Section
Mitigation Division

•

cc: The I ionorable Max Wilson
Chainnan, MaIicopa County

Board of Supervisors

Mr. David Ramirez, P.E.
City Engineer
City of Goodyear

1\1r. Ted Collins, CFi\l
Principal Floodplain .-\dmillistrator
Flood Control District of r-vlaricopa County

Mr. Tim S, Phillips. P.E.
Chief Engineer and General tvlanager
Flood Control District of Maricopa County

Mr. Tim Murphy, PE, CFM
Flood Delineation Branch Manager
Flood Control District of Maricopa County

1\1r. Brian Cosson. CFM
NFIP Coordinator
Arizona Department of Water Resources

Mr. Shimin Zou. Ph.D.. P.E.
Project Manager
Wood, Patel & Associates. Inc.

Mr. Asht)k C. PateL PE. R.LS., CFfvl
Principal
Wood. Patel & /I.ssociatcs. Inc.



IlssueDme: OCT~ !Effective Date: OCT 17 2006 I

.___.__LLOMr:~Page 1 of4 1caseNo.: 06-09-B034P
_.~----_.-

-
1\.) Federal Emergency Management Agency

Washington, D.C. 20472~~ ':>~
<"!JVD s~G-

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT OESCRIPTION BASIS OF REQUEST

City Of Goodyear NO PROJECT FLOODWAY

Maricopa County HYDRAULIC ANALYSIS

Arizona HYDROLOGIC ANALYSIS

COMMUNliY
NEW TOPOGRAPHIC DATA

COMMUNITY NO.: 040046

IDEN11FIER Goodyear Centerpointe APPROXIMATE LATlTUOe,& LONGITUDE: 33.460, -112.340
SOURCE: Precision Mapping Streets DATUM: NAD 83

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUOY ENCLOSURES

TYPE: FIRM' NO.: 04013C2060 G DATE: September 30, 2005 DATE OF FLOOD INSURANCE STUDY REPORT: September 30,2005

PROFilES: 628P,629{a)P

FLOODWAY DATA TABLE: 5

SUMMARY OF DISCHARGES TABLE: 3
I

I
_sures reflect changes to flooding sources affected by this revision, -

IRM - Flood Insurance Rate Map; - FBFM - Flood Boundary and Floodway Map; ••• FHBM - Flood Hazard Boundary Map

flOODING SOURCE(S) & REVISED REACH(ES)

Bulfard Wash - from approximately 3,000 miles downstream to apprOXimately 2,000 feet upstream of l-10
-

Unnamed Flooding Source West of Bullard Wash - from the confluence to approximately 4,000 feet west of the confluence with Bullard Wash

SUMMARY OF REVISIONS

flooding Source Effective Flooding Revised Flooding Increases Decreases
Bullard Wash ZoneAE ZoneAE NONE YES

Floodway Floodway NONE NONE
BFEs' BFEs' NONE NONE

Unnamed Flooding Source ZoneAE Zone X (unsp.aded} NONE YES

• BFEs - Base Rood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA)
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is

. warranted. This document revises the effective NFIP map, as indicated in the attached documentation, Please use the enclosed annotated map
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination, If you have
any questions about this document, please contact the FEMA Map Assistance Cenlertoll free at 1-877-336-2627 (1-8T1-FEMA MAP) or by letter addressed to the
lOMR Depot, 3601 Eisenhower Avenue, Nexandria. VA 22304. Addilionallnformation about the NFIP is available on our website at hltp:ifwww.fema,gov/nfip.

0
c~-n C~ c~

Kevin C. Long, CFM, Project Engineer
Engineering Management Section
Mitigation Division 109770 10.3.106-09-B034P 102-0
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Federal Emergency Management .i\.gency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPUCABL£ NFIP REGULATIONS/CO~L'1UNITYOBLIGATION

We have made this determination pursuant to Section 206 ofthe Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance
with the National Flood Insurance Act of 196&, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 V.S.c. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended,
communities participating ill the NFIP are required to adopt and enfor~e floodplain management regulations that meet or exceed ~tJP

criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOM~ are the minimum
requirements for continued NFIP participation and do not supersede mote stringent State/Commonwealth or local requirements to which
the regulations apply.

We provide the floodway designation to your community as a tool to regulate floodplain development Iberefore, the floodway revision.
we have described in this letter, while acceptable to us, must also be acceptable to your COl11tnunity and adopted by appropriate
community action, as specified in Paragraph 60.3(d) ofthe NFlP regulations.

COMMUNITY REMINDERS

y.,re based this determination on the 1-percent-annuaI-charlce discharges computed in the submitted hydrologic model. Future
'velopment ofprojects upstream could cause increased discharges, which could cause increased flood hazards. A comprehensive

estudy ofyour community's flood hazards would consider the cumulative effects ofdevelopment on discharges and could, therefore,
indicate that greater flood hazards exist in this area.

Your community must regulate all proposed tloodplain development and ensure that permits required by Federal andior
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standa.rds for construction or may limit development in floodplain ar~as. Ifyour
State/Commollweaith or community has adopted more restrictive or comprehensive floodplain management criteria. those criteria tak;e
precedence over the minimum NFIP requirements.

We v"i11 not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; i.nstead. the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by prepating a news release
for publication in your community's newspaper that describes the revision and explains how your community wili provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property O\1;ners, insurance agent", and mortgage lenders, can
benefit from the information.

This determination is based on the flood data presently available. The enclosed' documents provide additional information regarding this dete~ination. If you have
any questions about this document. please contact the FEMA Map Assistance Centertoll free at 1-877-336-2627 (1-877-FEMA MAP) (Y by :etter addressed 10 the
lOMR Depot. 3601 Eisenhower Avenue. Alexandria, VA 22304. Additional Information about the NFIP is available on our website at htlp:f;.......w./ema govlnfip.

._1) . ;O~.
j\Wtll1 <....--- '-- d

Kevin C. Long. CFM. Project Engineer
Engineering Management Section
Mitigation Division 1C917,} '0 3.106-09-B034P 102-D
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CeO) to assist your community. The CCO will be the primary liaison between
your community and FEMA for Infofltiation regarding your ceo, please contact:

Ms. Sally M. Ziolkowski
Director, Federal Insurance and Mitigation Division

Federal Emergency Management Agency; Region IX
1111 Broadway Street, Su.ite 1200

Oakland, CA 94607-4052
(510) 627-7175

STATUS OF THE COl\'L,rUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to retlectthe modifications made bytbis
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS repon warrant physical revision and republication in
the future, we will incorporate the modifications made by this LOMR at that time.

ThiS delermination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Cenler loll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
lOMR Depot, 3601 Eisenhower Avenue, Alexandria. VA 22304. Addilionallnformation about the NFIP is aliailable 00 ourwebsile al http://www.ferna.gov/ofip.

Kevin C. long, CFM. Project Engineer
Engineering Management Section
Mitigation Division 109770 10.3.106-09-B034P 102-0



Federal Enlergency Manageulent Agency
Washington, D.C. 20472

Issue Date: OCT 17 2006 Effective Date: OCt.! 7.:.....·~2~OO~6~_..L-c_ase_NO_.;._06-_09--,--80-,--..--'--34P_---':.L..-lO_M_R_4U>_P--l

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

This revision is effective as of the date of this letter. Any requests to review or alter this detennination should be made within 30 days
and must be based on scientific or technical data.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any qlJestions about thiS document, please contact the FE:MA Map Assistance Center toll free at 1-877-336-2627 (1-871.FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue. Alexandria, VA 22304. Additional Information <lbout the NFIP is available on our website at http://www.fema·90vlnfip.

• Kevin C. Long, CFM, Project Engineer
Engineering Management Section
Mitigation Division 109770 103.1.06-09-B034P 102-0
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REVISED TO
REFLECT LOMR

FFECTIVE OCT 17 lOO~able 3.

Flooding Source and Location

White Granite Wash

Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area

(Square ;\liles) IO-Year 50-Year lOO-Year 500-Year

•

At the retention basin on Caterpillar
Proying Grounds

At 0,8 miles upstream of the
confluence with White Granite Wash
North Fork (interpolated discharge
from \Vhite Tanks/Agua Fria ADMS
HEC-l run)

\Yhite Granite Wash North Fork

At 0,1 mi lcs upstream of the
confluence with \\'llite Granite Wash

191st A,Yenue Wash (Peak
discharges ha\e been derived by
perfomling a HEC-2 split fl \\'
analvsis along 191 st A\'en e \Vash)

200 feet 11ol1h of Inters1<lte 10

At Indian School Road

At Camelback Road

Perryville Road \Vash

At Camelback Road

At the imersection of Camelback
Road and Perr:-\'ille Road

At Glendale A\'cnue

3.46

039

1.60

13,17

13.04

11.5 >

1.933

344

1.353

617

147

564

470

1,190

1.4.50

, I

•

Bullard Wash

At Lower Buckeye Road

At 'y'uma Rond

Downstream of Interstate 10

L'pstrcam oflll\crstatc 10

_.' !\l"lt Computed

I Re\ ised Data I

/ 9~:~
88.27

88.27

It)

4.906

4,43b

2.2-l9

2.521



• • •
FLOODING SOURCE

BASE FLOOD
WATER-SURFACE ELEVATION

WITHOUT I WITH I
FLOODWAY FLOODWAY

(FEET NGVD)

,0.7
0.5
0.6
0.5
0.0
n.n
0.0
0.0
D.ll
o.n
O.n
0.0
O.:J
O.l.
O.
0.4
0.0

0.1'
O.R
1.0
1.0
1.0
o r:

INCREASE

985.7
990.8
996.6

948.'1
9'16.4
963. (0

969.7
'.n'::>.'i
980.6

],000.1
1,001.4
1,014.
1.,01';'.0
1, O.l ').8
1,0.i.7.1.
1,0LR.7
1,01.9.8
:,022.1
;,023.7
1,050.4
1,0:'9.1
1,061.0
1,062.')

985.0
990.3
996.0

947.9
955.6
962.6
968.7
974.5
980.1

999.6
LOOl.e,
1,014.2
1,015.0
1,015.8
1,017.2
1,0]8.7
1,019.8
1,07.2.1
J,023.7
1,0'>0.2
'I, or,8. R
1,060.6
]" 06;J, .9

985.0
990.3
996.0

947.9
955.6
962.6
968.7
974.5
qR() '1

999.6
1,001.4
J., 014.2
1, DE,.O
1,015.8
1,017.2
1,018.7
1,019.8
1,022.1
1,023'-1
1,050.2
1,058.R
1,060.6
1,062.9

REGULATORY I

] . J
'3 .

3.'1
4 . R
., r:

1 .4
O.S
S.3
5.7
6.0
'.>.3
4 . r,
4 .0
4. H
fi J,
4 .
.1.2

2. j

J.9
2. '1
.3 .2
1.6
,1

MEAN VELOCITY
(FEET PER
SECOND)

7.\2
473
828

j.378
Ill2

1.090
857
7S4
(,17

1,42'1
70S
7GH
7J'l
680
77J
Q10

I. OJ:
8 s f~

62'1
991

1, 1. 7 0
(j (j C,
.;~~ 4

SECTION AREA
(SQUARE FEET)

FLOODWAY

230
17':>
21:\7

WIDTH
(FEET)

'1.213
81J
148
lill
.173
161
234
267
169
464
S15
815
310

H')

I REVrSED DATA I

/
'

41'3
287
323
481
206

,. 260

J". 4 '12
1c).ROO
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From:

To:

cc:

Subject:
Date:

Wendy Terlizzi

Bill Dehn@URSCorp.com

Stephanie Huang; Dave Schaub@URSCorp.com

RE: 1-10 Widening over Agua Fria River

02/19/2008 12:35 PM

•

•

This week is extremely busy and unfortunately I do not have any spare time. Next week I am pretty
wide open if you would still like to get together (Tuesday is the only day that would not work).

At this time there are no required treatment measures for our projects. That requirement will not go into
effect until we have a finalized and signed permit. At the effective date of this signed permit, those
projects that have moved beyond Stage I of development (15%) do not need to consider and redesign
in post-construction BMPs.

Thank you,
Wendy

Wendy Terlizzi
ADOT Office of Environmental Services
Water Quality Manager
602-712-8353

From: BiILDehn@URSCorp.com [mailto:BiILDehn@URSCorp.com]
Sent: Monday, February 18, 2008 1:55 PM
To: Wendy Terlizzi
Cc: Stephanie Huang; Dave_Schaub@URSCorp.com
Subject: 1-10 Widening over Agua Fria River

Wendy - We have seen that the Preliminary Draft BMP Manual has been published. We would like to meet with
you and discuss the widening of the 1-10 bridge over the Agua Fria and any required treatment measures. Do you
have some time later this week (Wed-Fri)? Let us know what your schedule looks like. Thanks, BD

Bill Dehn, PE
URS Phoenix Office
7720 North 16th Street, Suite 100
Phoenix, AZ 85020
Office General Number: 602.371.1100
Direct Line: 602.648.2442
Cell Number: 480.208.8526

This e-mail and any attachments are confidential. If you receive this message in error or are not the intended recipient, you should not retain, distribute,
disclose or use any of this information and you should destroy the e-mail and any attachments or copies.

Confidentiality and Nondisclosure Notice: This email transmission and any attachments are intended for use by the person
(s)/entity(ies) named above and may contain confidential/privileged information. Any unauthorized use, disclosure or
distribution is strictly prohibited. If you are not the intended recipient, please contact the sender by email, and delete or destroy
all copies plus attachments.
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ADOT

ATTENDEES:

MEETING SUMMARY

Final Design for 1-10 Outside Widening, Sarival-Dysart
TRACS No. 010 MA 125 H7296 01 C

January 16, 2008
9:00 AM MST - Drainage Issues Meeting

January 16, 2008

ADOT
Stephanie Huang - Valley Proj. Mgmt
Ken Akoh-Arrey - Drainage Design

Others

SUBCONSULTANTS

Syad Alam - Drainage Design

URS
Bill Dehn Dave Schaub Josiah Roberts Dennis Jermeland

The meeting followed a prepared agenda that was provided to all attendees (Copy Attached).
The following items were discussed:

• I. Welcome and Introductions

Stephanie Huang opened the meeting with a welcome and team introductions.

II. 1-10 Widening Design Schedule - Status

The Stage III Submittal date is 29 February 2008.

•

III. Overall Drainage Design

Dave Schaub presented an overview of the project, which consisted of the following:

1. This outside widening project is to widen the pavement to the outside. (A
construction project to widen this segment ofI-10 into the median will begin
shortly.) The ramps will be constructed to a permanent condition with curb &
gutter or half barrier to accommodate additional future widening along the
mainline 1-10 roadway. Between the TIs, the mainline embankment will be
constructed to its ultimate location to accommodate future widening. The
present project will construct some of the mainline widening without curb &
gutter or half barrier. Curb & gutter or half barrier will be constructed with the
future widening.

2. The three cross drainage facilities along this project are:

a. Five-29"x45" HERCP culverts, Station 6553+00 located proximate to
the west end of the project. Flow is north to south.



b. Bullard Wash Bridge, Station 6734+85.07 to 6736+26.25 located
between Estrella Parkway and Bullard Avenue. Flow is north to south.

c. Agua Fria River Bridge, Station 6857+48.19 to 6872+50.31 located at
the east end of the project. Flow is north to south.

3. Additional offsite drainage facilities are the Existing FCDMC Regional
Detention Basins located along the north side of 1-10 between the Bullard
Avenue TI and the Dysart Road TI. There are four distinct basins divided by
the north-south facilities of the Union Pacific Pacific Railroad, Litchfield
Road, and an Irrigation crossing at Station 6815+15±.

4. Onsite 1-10 pavement drainage sheet flows both north and south down the
roadway slopes. Along the north side of I-I 0, the pavement runoff either sheet
flows into the adjacent fields, drains into the Existing FCDMC Regional
Detention Basins, ponds on ADOT R/W, or is collected by small roadway
swales and conveyed to one of the offsite systems described under item 2.
Along the south side of 1-10, the pavement runoff either sheet flows into
adjacent fields, ponds on ADOT R/W, or is collected by small roadway swales
and conveyed to one of the offsite systems described under item 2. Some of
the TIs have cross road storm drain systems that some of the I-10 runoff is
conveyed to.

Drainage Design Issues Discussed

A. InstalJing new onsite retention basins

I. The Stage II Plans (30%) depict future retention basins along the south side of
1-10 between 6802+00 and 6825+00. URS stated that these basins should be
constructed with this project because of the increased pavement runoff and the
lack of an appropriate outfall, such as offsite drainage systems or natural
washes. Furthermore, additional small retention basins will need to be
installed at strategic locations along the project.

2. ADOT agreed that the project should install retention basins as necessary to
maintain the peak runoff at current levels. The current sheet flow or
concentrated runoff onto the adjacent private lands is still allowed as long as
there is no substantial increase in peak runoff. For example, there is a need for
a small retention basin in the southwest quadrant of the Estrella Parkway TI,
because adjacent private development blocks overland flow to the south.

3. During a recent field review, URS observed that desert trees have recently
been installed in the area of the future retention basins. This was evident
through soil disturbance around the base of the trees and an existing working
irrigation system. The proposed retention basins would meander around some
of the trees, but some of the trees would need to be removed/relocated.

•

•

•
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B. Drainage of Retention Basins

1. These basins would be drained by percolation into the soil. Every effort would
be made not to use drywells. Drainage systems along 1-10 already include
retention basins that drain through percolation into the soil. Some of them
were not constructed as retention basins, but are simply low areas within the
RIW along 1-10 that function as basins. A field review identified that the
infield area of the northeast ramp at the Estrella Parkway TI is depressed, has
no outlet, and therefore functions as a retention basin. The infield areas of the
four ramps at the Bullard Avenue TI are currently being constructed as
retention basins without outlets.

C. Extending New Drainage Pipes into Flood Control District of Maricopa County
(FCDMC) Facilities

1. The widening project includes the installation of outside curb & gutter, which
will require the installation of numerous stub storm drains (similar to
downdrains) to capture and convey the pavement runoff down the roadway
slope. Some of these concentrated runoffs will flow into the FCDMC retention
basins located along the north side of 1-10. These concentrated flows need to
be mitigated to prevent the creation of severe bank erosion.

2. Severe bank erosion already exists at a few locations along the retention basin
banklI-I0 interfaces. These have been created by concentrated flow. This is
caused by sheet flow runoff from the roadway embankment accumulating
behind a I-foot high row of dirt located along the ADOT RIW fence, breaking
through the dirt row at a low point, and flowing down the retention basin bank
at a single location.

3. Some of these downdrain type storm drains will be constructed with the
current 1-10 median widening project. These storm drains discharge within the
ADOT RIW into spreader ditches to try and spread the runoff before it flows
down the retention basin banks. This is considered a temporary solution.

4. URS recommended that the ultimate solution is to extend these storm-drains
into the FCDMC retention basins. The discharge points would be located at or
near the bottom of the basins. ADOT drainage agreed with this concept.

5. One or more outfalls will also need to be punched through a FCDMC concrete
channel wall at the Litchfield Road TI.

6. Implementation of this concept will require the acquisition of drainage
easements for the construction and maintenance of these facilities.

D. Continuing Current Drainage System in the Northwest Quadrant of the Estrella
Parkway TI

1. Runoff from the ADOT RIW currently drains to a retention basin located on
private land. This basin was most likely constructed with improvement of
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Estrella Parkway to an urban section just north of the ramp terminus. A
scupper on Estrella Parkway also drains into the ADOT RJW and then into
this basin. Flow into the basin is through a pipe that begins with a concrete
headwall on ADOT RJW and ends with an outlet at the bottom of the private
retention basin.

2. DRS is proposing that the redesigned ADOT drainage system continue to be
discharged to this retention basin. There is no other viable outfall for this
runoff. The increased 1-10 pavement could increase the runoff to this basin.

3. ADOT agreed that the concept should be continued with the concurrence of
the City of Goodyear.

E. Connecting to Existing Cross Street Drainage Systems

1. ADOT currently directs water to some of the cross street drainage systems,
such as at Litchfield Road. Some of these flows may increase due to increased
pavement.

2. It was agreed that DRS should evaluate these increases to make sure that the
existing system is not overloaded.

F. Additional Issues

1. ADOT expressed a concern about embankment slope rilling due to increased
pavement runoff along 1-10 roadway segments without outside curb & gutter
or half barrier. DRS stated that the installation of wattles along the
embankment fill slopes should minimize the bank erosion until the installation
of curb & gutter or half barrier with another future outside widening project.
In the meantime, some maintenance of the embankment slopes will be
necessary.

VIII. Next Meeting

ADOT Drainage will have a representative at the regular monthly progress meetings. The
next one is scheduled for February 7, 2008.

IX. New Action Items - Several items were identified as requiring further action:

1. Bill Dehn will alert Merrisa Marin, ADOT RJW Group that this project will require
drainage easements to construct and maintain drainage outfalls into FCDMC facilities
located along the north side ofI-IO.

2. Dave Schaub will arrange a meeting with the City of Goodyear to discuss the
continued use of the private retention basin located in the northwest quadrant of the
Estrella Parkway TI and the continued use of existing street drainage systems.

• cc: Project Distribution List, Meeting Attendees
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AGENDA

I. Welcome and Introductions

II. 1-10 Outside Widening Design Schedule

a. Proposed Design Schedule

Stage III Submittal
Stage IV Submittal
Stage V Submittal
Bid Advertisement

29 Feb 2008
19 Jun 2008
29 Aug 2008
09 Mar 2009

III. Overall Drainage Design

a. Offsite

b. Onsite

e· IV. Drainage Design Issues

a. Installing new onsite retention basins

i. Future retention basins were depicted on the 30% plans

ii. Drainage of retention basins

b. Extending new drainage pipes into Maricopa County Flood Control District's facilities

i. Bank erosion control issue

ii. ADOT/FCDMC agreement required

c. Continuing current drainage system in Northwest quadrant of the Estrella Pkwy TI

i. Runoff from ADOT R!W currently drains to retention basin located on private

land

ii. Propose that redesigned ADOT drainage system would discharge to this

basin

iii. ADOT should get concurrence from the City of Goodyear

d. Connecting to existing cross street drainage systems

e
V. Additional Actions Required
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Name Title/Department

Company /Agency
Address Phone

I
Fax E-mail Address

(Initial) Represented

Arizona Department of Transportation

Mike Bruder Velley Project Management. EM01 ADOT
1611 W. Jackson Street, MD EM01

602-712-6836 602-712-7630 MBruder@azdot.gov
Phoenix, AZ 85007

S~~ Stephanie Huang Valley Project Management, EM01 ADOT
1611 W. Jackson Street, MD EM01

602-712-8695 602-712-7630 SHuang@azdot.gov
Phoenix. AZ 85007

Adam Carreon VPM/T.E.S. ADOT
1611 W. Jackson Street, MD EM01

602-316-4594 602-712-7630 ACarreon@azdot.gov
Phoenix, AZ 85007

Ade Ashaye Valley Project Management, EM01 ADOT
1611 W. Jackson Street, MD EM01

602·712-7630 AAshaye@azdot.gov
Phoenix, AZ 85007

Alex Arriaga Phoenix Construction District, E700 ADOT
4550 N. Black Canyon Hwy

602-712-6670 602-712-3116 aarriaga@azdot.gov
Phoenix, AZ 85017

Barry Crockett Contracts & Specifications, 121 F ADOT
1651 W.JacksonSt, MD 121F

602-712-7221 602-712-3051 bcrockett@azdot.gov
Phoenix, AZ 85007

Bill Major Trans. Maintenance Analyst 1 ADOT
2104 S. 22nd Ave., MD 013R

602-712-6793 602-712-3305 bmaJor@azdot.gov
Phoenix, AZ 85009

Dale Drost Phoenix Maintenance District, PMOO ADOT
2140 W. Hilton Avenue

602-712-8395 602-712·3108 ddrost@azdot.gov
Phoenix, Arizona 85009·3740

Dennis Crandall Drainage Group, 634E ADOT
205 S. 17th Ave, MD 634E Phoenix,

602-712-7197 602·712-3161 dcrandall@azdot.gov
AZ 85007

Ed Green Environmental Plannln9 Group Haz·Mat ADOT
205 S. 17th Ave, MD 613E Phoenix,

602-712-7114 602-712-3066 EG reen@azdot.gov
AZ 85007

Floyd Roehrich Valley Project Management, EM01 ADOT
1611 W. Jackson Street, MD EM01

602-712-7559 602-712-7630 FRoehrich@azdot.90V
Phoenix, AZ 85007

George Chin Phoenix Regional Traffic ADOT
2140 W. Hilton

GChln@azdot.gov
PhoeniX, AZ

James Hampshire Phoenix Construction District, E700 ADOT
4550 N. Black Canyon Hwy

602-712-7387 602-712-3116 JHampshlre@azdot.gov
Phoenix. AZ 85017

James Wilson Materials Group, Geotechnlcal Design Section, 068R ADOT
1221 21st Ave. MD 066R Phoenix, jwllson2@azdot.gov
AZ 85007

Javed Bari Materials Group, Pavement Design ADOT
1221 21 st Ave, MD 068R Phoenix,

602-712-7244 602-712-8138 jbari@azdot.gov
AZ 85007

Joe Salazar Roadside Development, 617E ADOT
1611 W. Jackson Street, Phoenix, jsalazar@azdot.gov
AZ 85007

Kamal Mlrtalael Utility & Railroad Engineering, 818E ADOT
205 S. 17th Ave, MD 618E Phoenix,

602-712-7643 602-712-3229 smlrtalael@azdot.gov

"
AZ 85007

V!1 Ken Akoh·Arrey Drainage Design Section ADOT
205 S. 17th Ave, MD 634E Phoenix,

602-712-8660 602-712-3131 Kakoh-Arrey@azdot.gov
AZ 85007

Leroy Brady Roadside Development. 617E ADOT
205 S. 17th Ave, MD 617E Phoenix,

602-712-7357 602-712-3217 Ibrady@azdot.gov
AZ 85007

Lev Derzhavets Roadway Desl9n, 615E ADOT
205 S. 17th Ave, MD 615E Phoenix,

602·712-6733 602-712-6335 Iderzhavets@azdot.gov
AZ 85007
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Madhav Mundie
Agua Fria Field Office

ADOT
4550 N. Black Canyon Hwy

602-768-4483 602-712-3116 mmundle@azdot.gov
Phoenix ConstructJon District, E748 Phoenix, AZ 85017

Matt Burdick Communication & Community Partnerships, 118A ADOT
206 S. 17th Ave, MD 11M

602-712-7049 602·712·7855 mburdick@azdot.gov
Phoenix, AZ 85007

Merrisa Marin Right of Way Group ADOT
205 S. 17th Ave, MD 612E Phoenix,

602712·6341 602-712-3051 mmarin@azdot.gov
AZ 85007

M ike Lessard Traffic Design, 063R ADOT 602-712-7114 mlessard@azdot.gov

Mike Manthey Traffic Design, 063R ADOT
2828 N. Central Ave, Suite 900

MManthey@azdot.gov
Phoenix AZ 85004

Monica Baiza Valley Project Management, EM01 ADOT
1611 W. Jackson Street, MD EM01

602-712-4711 602-712·7630 MBalza@azdot.gov
Phoenix, AZ 85007

Muhammad Saleque Utility & Railroad Engineering, 818E ADOT
205 S. 17th Ave, MD 818E Phoenix,

msaleque@azdot.gov
AZ 85007

Navaphan Viboolmate Bridge Group ADOT
205 S. 17th Ave, Room 264 Phoenix,

602-712-8478 602-712-3056 NViboolmate@azdot.gov
AZ 85007

Rados Gluscevic Traffic Design, 063R ADOT rgluscevic@azdot.gov

Raul Amavisca Traffic Design, 063R ADOT
2104 S. 22nd Ave, MD 013R

602-712-6627 602-712-3305 ramavlsca@azdot.gov
Phoenix, AZ 85009

Rebecca Yedlin Planner II - Environmental Planning Group, 619E ADOT
205 S. 17th Ave, MD 619E Phoenix,

602-712-8642 602-712-3066 ryedlln@azdot.gov
AZ 85007

Rick Genteman
Agua Fria Field Office

ADOT
4550 N. Black Canyon Hwy

602·229.()302 RGenteman@azdot.gov
Phoenix Construction District, E748 Phoenix, AZ 85017

Richard Murphy Phoenix Construction District, E748 ADOT
1651 W. Jackson St, MD 121F

602-712-8267 602-712-3051 RMurphy@azdot.gov
Phoenix, AZ 85007

Robert Rosas Phoenix Regional Traffic ADOT
2140 W. Hilton

602-712-6581 rrosas@azdot.gov
Phoenix, AZ

Robert Samour Phoenix Construction District, E700 ADOT
4550 N. Black Canyon Hwy

602-712-8965 602-712-3116 rsamour@azdot.gov
Phoenix, AZ 85017

Robert Travis Utility & Railroad Engineering, 618E ADOT
205 S. 17th Ave, MD 618E Phoenix,

602·712-6193 602-712-3229 rtravls@azdot.gov
AZ 85007

Tom Pariante Traffic Design, 063R ADOT
2828 N. Central Ave, Suite 900

tpariante@azdot.gov
Phoenix, AZ 85004

Tom Tortlce Traffic Design, 063R ADOT ttortice@azdot.gov

Cj.,Ed-' Syad Alam Drainage Design Section ADOT
205 S. 17th Ave, MD 634E Phoenix,

802-712-8701 602-712-3131 SAlam@azdot.gov
AZ 85007

Velvet LI Valley Project Management, EM01 ADOT
1611 W. Jackson Straet. MD EM01

602-712-3062 602-712-7630 VALI@azdot.gov
Phoenix, AZ 85007
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Federal Highway Administration

One Arizona Center, Suite 410
Arianna Valle FHWA 400 E. Van Buren Street arianna.valle@ft1wa.dot.gov

Phoenix, AZ. 85004-2264

One Arizona Center, Suite 410
B/II Vachon FHWA 400 E. Van Buren Street william.vachon@fhwa.dot.gov

Phoenix, AZ 85004-2264

One Arizona Center, Suite 410
Ken Davis FHWA 400 E. Van Buren Street ken.davis@fhwa.dot.gov

Phoenix, AZ 85004-2264

One Arizona Center, Suite 410
Sharon Gordon Transportation Engineer FHWA 400 E. Van Buren Street 602-832-8279 sharon.gordon@fhwa.dot.gov

Phoenix, AZ 85004-2264

One Arizona Center, Suite 410
Steve Thomas FHWA 400 E. Van Buren Street steve.thomas@ft1wa.dot.gov

Phoenix, AZ 85004-2264

Municipalities

Bob Hazlett Senior Engineer MAG
302 North 1st Ave, Ste 300

602-254-6300 602-254-6490 bhazlett@mag.maricopa.gov
Phoenix, AZ 85003

Bob Woodring Senior Planner Maricopa County
2901 W. Durango Street

602-506-1766 602-506-4882 bobwoodring@mall.maricopa.gov
Phoenix AZ. 85009

Cato Esquivel Public Works Director City of Goodyear
190 N. Litchfield Road

623-882-7508 623-882-7520 cesquivel@goodyearaz·9Ov
P.O. Box 5100

Charies Andrews Senior Project Manager I Engineering City of Avondale
11465 W. Civic Center Drive, Ste.

623-333-4200 623-333-0420 candrews@avondale.org
120 Avondale, AZ 65323-6804

Darryl H. Crossman City of Litchfield Park dcrossman@litchfieid-park.org

Greg Jones
Flood Control District 2801 West Durango Street glj@mall.maricopa.gov

Maricopa Countv Phoenix AZ 85009

Jan Pokorski Associate Project Manager
Flood Control District 2801 West Durango Street

802-506-4695 jmp@mail.maricopa.gov
Maricopa County Phoenix, AZ 85009

Kelly LaRosa City Traffic Engineer City of Avondale
11465 W. Civic Center Drive, Ste.

623-333-4229 623-333-0420 klarosa@avondale.org
120 Avondale AZ 85323

Luke Albert City Traffic Engineer City of Goodyear
120 East Westem Avenue

623-882-751 9 623-882-7520 luke.albert@goodyearaz.gov
Goodyear, AZ 85338

Sue Pataray-Hughes Administrative Assistant City of Goodyear
120 East Westem Avenue

sue.patarayhughes@goodyearaz.gov
Goodvear AZ. 85338

Paul Lopez Project Manager I Engineering City of Avondale
11465 W. Civic Center Drive, Ste.

623-333-4200 623-333-0420 plopez@avondale.org
120 Avondale AZ 85323
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Project Development Team

Dean Howard
Polley Development dhoward@policydevelopmentgroup.com

Group

Joy Butler
Polley Development 3636 N. Central Avenue #590

602-274-4244 Jbutler@policydevelopmentgroup.com
Group Phoenix, AZ 85012

Ron Ober
Policy Development rober@pollcydevelopmentgroup.com

Group

Bill Cowdrey Management Consultant HDR Engineering
3208 E. Camelback Rd, Suite 350

602-522-7700 602-522-7707 BIII.Cowdrey@hdrinc.com
Phoenix, AZ 85017

Trent Kelso Management Consultant HDR Engineering
3208 E. Camelback Rd, Suite 350

602-522-7751 602-522·7707 Trent.Kelso@hdrinc.com
Phoenix, AZ 85017

Greta Halle Management Consultant HDR Engineering
3208 E. Camelback Rd, Suite 350

602-522-7700 602-522-7707 Greta.Halle@hdrinc.com
Phoenix, AZ 85017

John McNamara ProJect Management Consultant DMJM Hams
2777 East Camelback Road

602·337-2777 john.mcnamara@dmjmhams.com
Phoenix, AZ 85016

Final Design Team

?J9 Bill Dehn Design Manager URS
7720 N. 16th St, Suite 100 Phoenix,

602-648·2442 602-371·1615 Bill_Dehn@urscorp.com
AZ 85020

Randy Simpson Lead Structural Engineer URS
7721 N. 16th St, Suite 100 Phoenix,

602·861-7442 602-371·1615 Randy_Slmpson@URSCorp.com
AZ 85020

;1 .f- Josiah Roberts Lead Roadway Engineer URS
7721 N. 16th St, Suite 100 Phoenix,

602-648-2439 602-371·1615 Joslah_Roberts@urscorp.com
AZ 85020

~1~1 Dave Schaub Lead Drainage Engineer URS
7721 N. 16th St, Suite 100 Phoenix,

602·371-1100 602-371-1615 Dave_Schaub@urscorp.com
AZ 85020

V
Russ Stuart

7721 N. 16th St, Suite 100 Phoenix,
Russ_Stuart@URSCorp.comStructural Engineer URS

AZ 85020
602-648-2503 602·371-1615

Sam Sherman Geotechnical URS
7721 N. 16th St, Suite 100 Phoenix,

602-646-2457 602-371·1615 Sam_Sherman@urscorp.com
AZ 85020

Steve Bolduc
Construction Sequencing, MOT, Lighting, & VMS

Stanley Consultants
1661 E. Camelback Rd

602-333·2370 602-333-2333 BolducStephen@stanleygroup.com
Design Suite 400 Phoenix, AZ 85016

Jerry Nelson
Construction Sequencing, MOT, Lighting, & VMS

Stanley Consultants
1662 E. Camelback Rd

602·333-2387 602·333-2333 NelsonJerry@StanleyGroup.com
Design Suite 400 PhoeniX, AZ 65016

AI Field Utility Coordination TBE Group
2236 W. Shangri·La Road

602-749·8550 602·749-8551 afteld@tbegroup.com
Phoenix, AZ 85029

Tom Meador Utility Coordination TBE Group
2236 W. Shangri·La Road

602-749-8550 602-749-8551 tmeador@tbe9roup.com
Phoenix, AZ 85029
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Scott Neely Geotechnical Services/Pavement Design TefT8COn
4685 S. Ash Ave, Suite H·4

480-897-8200 480-897-1133 sdneely@terracon.com
Tempe, AZ 85282

Chuck Reynolds Geotechnical Services Terracon
4685 S. Ash Ave, Suite H-4

480-897-8200 480-897-1133 cereynolds@terracon.com
Tempe, AZ 85282

Patrice Brun Geotechnical Services Terracon
4685 S, Ash Ave, Suite H-4

480-897-8200 480·897-1133 ppbrun@terracon.com
Tempe, AZ 85282

Dan Heller Bridge Design TY Lin
80 E. Rio Salado Parkway,

480-968-8814 480-921-0002 dheller@tylln,com
Suite 611 Tempe, AZ 85281

Jim Pyne Bridge Design TY Lin
80 E. Rio Salado Parkway,

480-968-8814 480-921-0002 jpyne@lylln.com
Suite 611 Tempe, AZ 85281

William Rodriguez Bridge Design TYUn
80 E. Rio Salado Parkway,

480-968-8814 480-921-0002 wrodriguez@lylln.com
Suite 611 Tempe, AZ 85281

Linda Peters Environmental Planning
Logan Simpson 51 West Third Street, Suite 450

480-967-1343 480-966·9232 Lpeters@lsdaz.com
Design Tempe, Arizona 85281

Graham Craig Environmental Planning
Logan Simpson 51 West Third Street, Suite 450

480-967-1343 480-966·9232 GCralg@lsdaz.com
Design Tempe, Arizona 85281
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